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HE present terminology of puerperal infections is inadequate. With 

the increase in our knowledge of the bacteriology and pathology 
of the acute puerperal infections, an appreciation of the multiplicity 
of the types of such infections has developed. The term ‘‘ puerperal 
sepsis’’ is broad and comprehends numerous forms widely differing in 
etiology, pathology, prognosis, and treatment. There is, therefore, a 
need for a standard, comprehensive nomenclature of the puerperal in- 
fections, in order that they may be universally understood. It is only 
then that the results of etiologic, pathologic, and therapeutic studies 
may be properly evaluated. 

We have analyzed over 500 case records of puerperal sepsis patients 
treated in a special division of the Cook County Hospital. The in- 
fections followed full-term deliveries. The data were scrutinized for 
material to form an adequately precise and concise terminology. 


The etiologic factors considered were the seasons, age, parity, race, 


prenatal care, and character of labor. The statistics showing the re- 
lationship between these factors and puerperal sepsis are seen in 
Table I. There were some interesting facts observed which deserve 
specific mention. First, the high incidence of puerperal sepsis during 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Milwaukee, Wis., October 5 to 7, 1933. 
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the winter and spring months may mean either a lowering of resist- 
ance at this time or a relationship to the high incidence of respiratory 
infections which serve as exogenous sources of infection. These obser- 
vations have already been discussed by J. T. Williams who showed 
the intimate correlation of the peak of respiratory and puerperal in- 
fections. 

The fact that 60 per cent of the patients were under twenty-five 
years of age may be attributed to several factors; first, the ward 
census was that 69 per cent of the patients were under twenty-five 
years of age; second, almost one-half of the patients were primiparas, 
and their age is usually under twenty-five years. This finding cor- 
responds to that of others who find sepsis more common after the 
first delivery than after the subsequent ones up to the fourth, when 
the incidence again rises. 

The predominance of negresses is only apparently slight, but, when 
the ward census shows that about 60 per cent are negresses, then the 


predominance of the colored over the white is marked. 


TABLE I. PREDISPOSING ETIOLOGIC FAcC'’rORS IN PUERPERAL SEPSIS 
SEASONAL INCIDENCE AGE 
Winter Spring Summer Autumn 25 26-30 31-35 36-40 $1 
26% 31% 19% 23% 60% IS% 11% 9% 2% 
KACI CHARACTER OF LABOR 
White Black I LI Ih] LV V Vi Vil Spont. Operative 
18% 52% 17% 16% 9% LO% 1% 5% 65% 35% 


The value of prenatal care, although generally acknowledged, is 
further emphasized in Table III. The extreme discrepancy in the mor- 
tality rates of those with and without prenatal care a. 's certain 
evidence of the importance of this care in the detection and eradica- 
tion of infections both local and distant which may serve as endogenous 
sources of infection. The general defense mechanism may also be 
stimulated during pregnancy. 

In Table II the chief details of the labors are noted. Attention is 
directed to the high incidence of late rupture of the membranes and 
short labors. Although it is generally accepted that early rupture of 
the membranes and long labors are predisposing factors in the produe- 
tion of sepsis. In this series of puerperal sepsis these factors played 
no part. It is of great interest that whereas an almost equal number 
of deliveries occurring spontaneously at home as at the hospital, the 
mortality of the infections arising in the home was fourfold (40 per 
cent) as compared to that in the hospital (10 per cent). Further, the 


mortality of cases of puerperal sepsis originating in the home follow- 
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TABLE II. DETAILS of 412 LABORS PRECEDING PUERPERAL SEPSIS 
RUPTURE OF MEM SPONTANEOUS DE 
BRANES HOURS IN LABOR BELOW LIVERIES 
Early Late 12 24 36 18 60 72 Home Hospital 
18% S2% 2% 9% 1% 41% 
OPERATIVE PROCEDURES 

VERSION MANUAL 
AND REMOVAL BAG CRANI UTERINE  CESA- 
FORCEPS EXPLORA 
EXTRA( aaa OF INDUC OTOMY PACKING. REANS 
TION ‘ PLACENTA TION 
13% 1% 1% 5.5% 3% 15% 1.5% 0.5% 
TABLE IIT, RELATION OF PRENATAL CARE, HOME AND HOSPITAL DELIVERIES TO 
PUERPERAL SEPSIS MORTALITY 
NO 
PRENATAL preNaTAL COOK COUNTY 
CARE CARE DELIVERIES HOSPITAL DELIVERIES 
SPON SPON- 
19% 51% 34% TANEOUS 00% TANEOUS 
Mortality 11% 33% 11% 10% 11% 10% 


ing operative as well as spontaneous delivery, is significantly higher 
than that occurring in the hospital (41 per cent as compared to 11 per 
cent). As to the hospital delivery reducing the incidence of puerperal 
sepsis, reports have been published recently questioning its value and 
even suggesting the reverse. Although the general asepsis of a hos- 
pital may give a sense of false security in encouraging unindicated 
operative procedures, one cannot blame the hospital. The hospital 
environment is entirely proper. It is not the hospital that has done 
harm but the pernicious teaching and practice of so-called prophylae- 
tic obstetric operations. The apparent higher occurrence of sepsis in 
the hospital results merely from the high incidence of septie abortions, 
complicated and infected obstetric cases being transferred from the 
home into the hospital. Further, the difference in the mortality rates 
of sepsis following the home and hospital deliveries can be explained 
on the early recognition of the sepsis in the hospital and the early 
institution of treatment. In Eneland and Seotland laws have been 
passed for the notification of not only puerperal sepsis but puerperal 
pyrexia, in order to hospitalize such patients as soon as possible for 
proper care. 

The high incidence of infection in association with operative de- 
liveries or invasion of the uterine cavity is striking. It is significant 
that 35 per cent of the 413 patients were subjected to operative and 
intrauterine manipulation and is better appreciated when compared 
with our usual operative incidence of about 6 per cent (Tables IV 


and V). 
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The foregoing considerations of the etiology, although of great 
interest, have not furnished any material for the terminology. Now, 
on seeking the proper bacteriologiec information in one series of over 
400 eases, a negligible number of observations were discovered. On 


considering the clinical pathologie diagnoses of Table IV, it is found 


TABLE ILV.—DIAGNOSIS ON CASE RECORDS AND MORTALITY 


DIAGNOSIS NUMBER MORTALITY 
Puerperal sepsis 219 36 
Endometritis 14 l 
Metritis 37 2 
Endometritis, metritis, septicemia 3 3 
Parametritis 42 6 
Endometritis, parametritis 1] 
Metritis, parametritis 12 0 
Metritis, pelvic peritonitis 0 
Parametritis, peritonitis 7 5 
Puerperal sepsis, pelvic peritonitis 3 2 
Puerperal sepsis, peritonitis 6. 6 
Generalized peritonitis l 
Septicemia } 3 
Thrombophlebitis 0) 
Parametritis, pneumonia l 0) 
Parametritis, thrombophlebitis l 
Parametritis, abscess } ] 
Puerperal sepsis, pneumonia 7 7 
Puerperal sepsis, gonorrheal vaginitis 3 0 
Puerperal sepsis, pneumonia, thrombophlebitis 
Puerperal sepsis, pharyngitis ] ) 
Puerperal sepsis, mastitis 2 0 
Puerperal sepsis, urinary extravasation l l 
Puerperal sepsis, endocarditis 2 2 
Puerperal sepsis, cardiac failure l | 
Puerperal sepsis, pyelitis 2 l 
Puerperal sepsis, pyelonephritis l 
Puerperal sepsis, septic meningitis 2 = 
Puerperal sepsis, bronchitis 
Puerperal sepsis, bronchopneumonia = 
Puerperal sepsis, toxemia l l 
Puerperal sepsis, salpingitis | 0) 
Puerperal sepsis, uremia l l 
Puerperal sepsis, erysipelas on face l | 
Puerperal sepsis, mitral regurgitation l 0) 
Puerperal sepsis, arthritis l l 
Puerperal sepsis, gonorrheal arthritis and pyelitis l l 
Metritis, tuberculosis ] 0) 
Parametritis, pulmonary embolism 0) 
Puerperal sepsis, infarction of lung 2 l 


Parametritis, mastitis 
Septicopyemia, endocarditis, thrombophlebitis 1 l 
Pyometra, pneumonia ] 


that they are incomplete, especially without bacteriologic findings. 
By analyzing another series of 100 case records which contain com- 
plete data, the importance of bacteriologie investigation becomes 
obvious. The complete picture of the disease condition is presented. 
With such statistics only mortality rates become informative. Thus. 


in Table IV the mortality incidence is not correlated to the type of 
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puerperal sepsis, that is, neither pathologic nor bacteriologie and, 
therefore, cannot be compared with any other series of puerperal 
sepsis occurring anywhere else in the world. Table V, however, con- 
tains information which gives a clear picture so that these statistics 
can be generally appreciated and used comparatively. The diagnosis 
of puerperal sepsis, acute metritis, toxemia, Streptococcus hemolyticus, 
or any of those indicated in Table V can be universally understood, 
and only then comparisons of data become logical. Further discus- 
sion of this comprehensive terminology is considered below. 

In addition to proper diagnosis, prognosis is also aided by bacterio- 
logie study. Puerperal sepsis peritonitis due to hemolytic streptococei 
has a mortality of 90 per cent. Pyrah and Oldfield state that puerperal 
general peritonitis is present in about half of all patients who die from 
puerperal sepsis. These authors also state that the early recognition 
of this form of puerperal sepsis is important so that operation may be 
undertaken. 

When the diagnosis is puerperal sepsis, acute metritis, parametritis, 
Bacillus coli, and Staphylococcus albus, the prognosis is better than when 
the causative organism is hemolytic or anaerobie streptococci. The 
prognosis differs also when a hemolytie streptococcus is or is not associ- 
ated with a Bacillus welchii. Certainly, the outcome is different when it 
is an endometritis as compared to a metritis, peritonitis or septicemia. 
Thus, it becomes apparent that the pathologic and bacteriologie evi- 
dence is necessary with the study of the patient to render a logical 
prognosis, 

Therapy in puerperal sepsis becomes rational, if the various types 
of infections are classified. The much abused serum therapy may be 
properly applied or instituted if the diagnosis is made early as to 
causative organism and stage of progress of the pathologie changes. 
With proper diagnosis there will be avoided the use of streptococcal 
serums in Bacillus coli or staphylococcal infections. Also the useless 
eesture of using serum as a last resort, will be eliminated. 

Careful examination of the patient, that is, vaginally or rectally, 
and the obtaining of a cervical culture, does not harm and certainly is 
of vast value in obtaining information which guides one in the proper 
eare of a patient, and, of course, inestimable good may be done if a 
sponge or a piece of placenta is found in the cervix or vagina. 

It is on the basis of the foregoing evidence that the following nomen- 
clature is urged for use in designating the stages of the various types 
of puerperal Se pSIS. Thus, puerperal SepSIS, acute metritis, NStre ptococ- 
cus hemolyticus would specify an early infection of the uterus, three to 
four days in duration or somewhat longer. As the infection extends, 


it may become puerperal sepsis, acute metritis, parametritis, pelvic 
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or general peritonitis, Streptococcus hemolyticus. Later it may be puer- 
peral sepsis, acute metritis, parametritis, thrombophlebitis, septi- 
copyemia, Streptococcus hemolyticus. The infection may be puerperal 
sepsis, acute metritis, Bacillus welchii, or puerperal sepsis, acute en- 
dometritis, Bacillus diphtheriae. There is no doubt of the great im- 
portance of the diagnosis in these latter infections in instituting treat- 
ment, especially serum therapy. Evidence has already been presented 
of the value of cervical cultures and of the early use of serum. We 
plead, therefore, for an etiologic and anatomicopathologie terminology. 

The objection may be raised that the terminology is too long and 
cumbersome. This may be true when it is first introduced, but, when 
the value of the complete information indicated is appreciated, it will 
no longer be a hardship. 

The various treatments introduced for puerperal sepsis may be 
properly evaluated when they are instituted for the proper type. 
Thus, serum therapy in puerperal sepsis, endometritis, Streptococcus 
hemolyticus, Bactlus diphtheriae, or Bacillus welchii may be more gen- 
erally utilized. Blood transfusions for puerperal sepsis, metritis, 
parametritis, thrombophlebitis, Streptococcus anaerobicus would 
achieve the expected results. Salvarsan would be of value in puerperal 
sepsis, metritis, mixed infection with nonspecific spirochetes. There 
are many therapeutic procedures to be utilized, but only of value when 
used in correlation with the etiologic-pathologic diagnosis and at the 
proper time. 


CONCLUSIONS 


1. Over 500 case records of puerperal sepsis patients were analyzed 
and interesting etiologic observations made. 

2. Although a e¢linicopathologic diagnosis gives an anatomie de- 
scription of the stage of the puerperal infection, it is incomplete when 
lacking bacteriologie information, 

3. Bacteriology aids the anatomical descriptive diagnosis in present- 
ing a complete picture of the type of puerperal sepsis present. 

4. More accurate mortality statistics, prognosis and more rational 
therapy may come about when such complete information is obtained 
about puerperal infection. 

5. Only on such a firm basis may a standard terminology of puer- 
peral sepsis be established and progress in its therapy be achieved. 
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30 NortH MICHIGAN AVENUE 
DISCUSSION 
DR. FREDERICK H, FALLS, Cuicaco, ILLinors.—I believe that one way of 
improving the situation is to have a committee review the histories in all hospitals 


before they go into the record room. On this committee one member of the ob 
stetric department should attend. Before a history goes into the record room a 
careful and scientific diagnosis of the type of puerperal sepsis should be made and 
not left to the interne or general practitioner, 

The fall and winter incidence of puerperal sepsis is generally known. Some years 
ago at the University of Iowa we cultured the nose and throat of all obstetric 
patients coming into the hospital on their admittance for diphtheria and for 
streptococci. We found that every patient that had a temperature curve had hemo 
lytic or nonhemolytic streptococci in the throat at the time of admission to the 


hospital. Some were there seyeral weeks before delivery. 


CALCIUM DEFICIENCY IN PREGNANCY AND LACTATION? 
A CLINICAL INVESTIGATION 


A. M. MENDENHALL, M.D., AND Joun C. Drake, M.D. 
INDIANAPOLIS, IND. 


(From the Obstetrical Research De partment of the Indiana School of Medicine) 


EDICAL literature records a large amount of work already done 

upon the laboratory side of calcium investigations. Likewise 
animal experimentation in calcium deficiency has been rather thor- 
oughly conducted by many investigators. But the paucity of litera- 
ture on human ¢linical determinations seemed to indicate the need for 
a study such as herein recorded. 

It is recognized that when any attempt to draw conclusions from 
clinical findings is made, large numbers of cases must be studied. Fur- 
thermore many facts have been established in medicine by clinical 
results alone long before the laboratory was able to demonstrate and 
explain the exact relationship between cause and effect. 

And the laboratory is not always the final proving ground. We 
laud and praise the rapid strides being made in laboratory procedures, 
but clinical investigations must finally be resorted to if we are to 
know the real value of laboratory findings. Blood calcium readings 
were taken on 136 of our cases with no new information being obtained. 

One rather glowing clinical report has been published on the im- 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Milwaukee, Wis., October 5, 1933. 
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portance of vitamin D and calcium in pregnancy, and we have thought 
that, if even a part of the results claimed could be corroborated, our 
efforts would be well repaid.' 

This work has been carried on for twenty months, during which 


time 576 cases have been studied. Several cases have as yet not been 
delivered and followed through and are, therfore, not included in 
this report. 

To begin with we desired to prove or disprove therapeutically that 
certain symptoms and facts discovered in pregnancy might be due to 
calcium deficiency. 

We, therefore, developed a rather detailed history blank and chart 
for recording our findings. Among the more important questions we 
hoped to answer were the following: 


1. Is there a relationship between blood loss at delivery and calcium? 

2. Is there a relationship between calcium and muscular activity at labor? 

4. Is the tetanoid type of pain seen so often in pregnancy related to calcium? 
t. Is there a relationship between calcium and toxemia? 


o. What is the relationship between the mother’s calcium and the baby’s welfare? 


We realize that calcium has been offered as a rather widely appli- 
cable panacea, and it is to be hoped we may soon reach an equilibrium 
and learn its real value as well as its limitations. 

Certain well-established facts are now accepted in discussions of 
calcium metabolism, and we desire briefly to mention some of these. 

1. Calcium deficiency may and does exist with a normal blood eal- 
cium. The calcium storage in liver, bone, and muscle may be rather 
markedly drawn upon and depleted before hypocalcinemia develops. 
For this reason blood calcium readings may not be accepted as final 
proof as to whether normal percentage exists in the tissues. 

2. Calcium deficiency may be due either to increased demand, in- 
sufficient intake, improper metabolism and storage, or to excessive 
cutput. An inereased demand is present in pregnancy and very often 
in early pregnancy, at least, the intake is markedly reduced.’ 

Calcium is excreted by way of the kidneys and bowels. It is now a 
well-established fact that ealeium metabolism and storage is inti- 
mately related to the action of vitamin D. 

It has been shown for instance that the administration of vitamin D 
to rats depleted of calcium by diet will promptly decrease calcium 
loss.* 

[It has been repeatedly demonstrated in the treatment of rickets that 
retention of calcium and phosphorus is markedly enhanced by the 
addition of vitamin-.D in some form. 
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In this series of cases the vitamin D was administered in the form 
of viosterol* in concentration of 250D and 500D, and the calcium 
was administered as calcium gluconate or dicalcium phosphate. 

One rarely finds a pregnant woman who is able to take cod liver oil 
over any considerable period of time, although we have found prac- 
tically none who objected to viosterol. Many of our patients took it 
for several months. 

In attempting to increase calcium intake, one thinks first of milk as 
this is the only food containing any considerable amount. And even 
with milk, the amount required for the intake of calcium to be brought 
to the level required by the pregnant or lactating woman is so great 
that the ordinary patient rebels. 

Furthermore the addition of large amounts of milk to the diet will 
often produce a very undesirable increase in the patient’s weight. 
Therefore, it was determined to administer the ealeium in known 
amounts. 

Calcium and phosphorus are found in bone in a ratio of approxi- 
mately two to one. Many authorities believe that the product of the 
caleium times the phosphorus found in the blood is of more impor- 
tance than the actual amount of either element. 

Accepting 10 mg. of calcium and 5 mg. of phosphorus per 100 ¢.e. 
as normal or average blood findings, the average calcium phosphorous 
product would be 50. 

Table I shows the percentage of calcium and phosphorus in the 
several forms of calcium. 


TABLE I 
CALCIUM PHOSPHORUS 
Calcium gluconate 9% 0) 
Caleium lactate 14% () 
Calcium citrate 21% (0) 
Dicaleium phosphate 23% 1S 
Calcium chloride () 
Tricalcium phosphate 38% 20 
Calcium carbonate 10% () 


The selection of a calcium compoundt for oral administration re- 
quires some discrimination on the part of the physician, Of first im- 
portance is a knowledge of the actual content of the element calcium 
in the preparation. Several of these preparations may be ruled out 


at onee even though high in calcium content. Tricalcium phosphate 


*Dosage of viosterol has not been very definitely established but in our series, the 
average dosage was 20 gtt of the 250D three times a day. In a few instances very 
much larger doses were given over long periods of time with no ill effects. 


‘Since the preparation of this paper there has been presented to the profession 
a tablet which contains 28 per cent calcium, 16 per cent phosphorus, 2 per cent iron, 
ind 0.01 per cent copper. The calcium in this tablet is in the form of dicalcium 
phosphate, 


= 
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and calcium carbonate are of such a low order of solubility and are 
so difficult to absorb that they may be discarded. The chloride, lae- 
tate, or citrate, when given in large quantities frequently result in 
gastric disturbances, especially when given during pregnaney. Cal- 
cium gluconate is readily soluble, is not prone to produce gastroin- 
testinal disturbances, but with only 9 per cent of the calcium element, 
it requires rather large dosage. 

Dicaleium phosphate is readily soluble, has a high percentage of 
available calcium, is relatively nonirritating to the stomach, and in 
addition has a goodly amount of phosphorus, all of which point to this 
compound as the one of choice. 

It has been thought that solubility and absorbability are definitely 
related. This is true only to a very slight extent, because it was ap- 
parently overlooked that the stomach presents an acid medium and 
that this may completely alter the solubility of ingested material. In 
fact, MeCollom states that all calcium salts regardless of their aque- 
ous solubility are absorbed to some extent, and cites the example of 
tricalcium phosphate which is highly insoluble in water, yet absorbed 
up to 60 per cent of the total volume administered.‘ 

Some difference of opinion has arisen as to the best time of oral 
ingestion of calcium compounds. It has been thought that calcium 
is best absorbed in an acid medium, hence should be administered at 
the end of the digestive period when there is an excess of free acid 
carried over into the duodenum, rendering this important area of 
absorption highly acid. However, other investigators do not wholly 
support this view. They believe that calcium is absorbed quite read- 
ily whether administered before, during, or after meals. When it is 
desired to administer calcium intravenously or intramuscularly, the 
gluconate compound is much to be preferred. In this series of cases 
we gave, as a rule, 10 to 20 gr. of calcium gluconate orally three times 
a day. 


BLOOD LOSS 


Much work has already been recorded as to the part played by 
calcium in blood loss at delivery and in other surgical conditions.° 
Just how calcium acts in prevention of blood loss is still undetermined. 
In the first place a normal amount of calcium in the blood stream 
definitely favors normal coagulability. There seems also to be good 
evidence that vascular permeability is more certainly normal in the 
presenee of an average blood calcium and that vascular contraction 
is likewise favored. 

Tabulation of the estimated blood loss was as follows: With the 


control cases the average blood loss was 346 ¢.e. (260 cases). With 
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those who received viosterol and calcium the average blood loss was 
280 ¢.c. (161 cases). 


DELIVERY 


At delivery from the standpoint of the mechanies of labor, there 
was little or no reason to believe that those patients who had been 
receiving calcium and viosterol fared better than the others. There 
was no alteration in the length of labor, or in operative incidence. It 
was thought that there was better relaxation of the perineum and 
fewer episiotomies and lacerations, but more observation will be re- 
quired before this can be definitely stated. 


TOXEMIA 


Knowing that the detoxicating power of the liver is definitely de- 
creased by calcium deficiency, it was thought that maintenance of a 
high calcium percentage should help prevent toxemia. 

In our series of cases studied, there were 2 out of 188 cases (ap- 
proximately 1 per cent) who became toxic who were on calcium, and 
30 out of 230 (approximately 13 per cent) who were not on calcium. 
We realize full well that these figures are too small from which to 
draw conclusions, and we merely enter them as observations. 

As to the relief of eclampsism or eclampsia, our results were not 
especially gratifying. In a few cases of rather severe preeclampsia in 
which nephritis was not a pronounced feature, there seemed to be con- 
siderable benefit derived from the intravenous or intramuscular ad- 
ministrations of calcium gluconate. In the serious cases, we resorted 
to both the intravenous and intramuscular routes, hoping for the 
prompt effect from the intravenous portion and a more prolonged and 
sustained effect from the intramuscular portion. 

In these cases we gave 10 ¢.c. of a 10 per cent solution intravenously 
and 10 or 20 ¢.c. of a 10 per cent solution intramuscularly. In each 
case we found an increase in blood pressure during administration and 
for a short time, possibly thirty minutes afterward, followed later by 
a definitely lower pressure. These lowered pressures, however. were 
not maintained for more than two or three hours. 

In the active eclamptic patient there was much doubt as to whether 
any benefit was derived. Certainly not more than we have grown to 
expect with glucose and other methods of treatment. 


TETANY AND TETANOID PAINS 


We recognize of course that true tetany may and does occur as 
a result of parathyroidectomy, or from diseased parathyroids. We 
admit also that there may in some instances be a reduced activity of 
the parathyroids in some manner related to the pregnancy and that 


this hypofunction may be giving the patient tetanoid or true tetany 
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symptoms. And so far as the fundamental pathology is due to a de- 
ficiency of calcium, therapy demands a replacement of calcium and 
not parathyroid extract. 

These patients complain of many variable types of symptoms, promi- 
nent among which should be mentioned muscle soreness and weak- 
ness. They complain of their inability to perform their ordinary 
daily activities, and they insist that they are not relieved by attempts 
to rest during the day or upon retiring at night. Their leg aches con- 
tinue. They are unable to sit or lie long in one position. 

Along with these periods of general exhaustion and vague muscular 
pains, there often arises intervals of more definite muscle spasms and 
contractures which are quite severe. 

One patient may use the term ‘‘neuralgia,’’ another ‘‘neuritis’’ an- 
other ‘‘rheumatism,’’ and others complain of numbness and tingling. 
They have a tendency to drift from doctor to doctor seeking relief 
from a group of symptoms which are vague and not often well under- 
stood by the physician, and consequently they are able to obtain little 
or no relief except by sedatives, such as the coal tars, salicylates, 
barbiturates, etc. This type of therapy is of course palliative only 
and may lead to greater difficulties. 

It is to be remembered that a few of these patients may go from 
bad to worse, and actual tetany may develop, when life may be seri- 
ously threatened. 

In this series of cases we were highly gratified with our ability to 
relieve patients of these tetanoid pains. To be sure, a neuralgia due 
to dental trouble, or a toxie neuritis, or a sacroiliae joint relaxation 
will probably not be greatly benefited by calcium and vitamin D 
therapy, and a careful attempt must first be made to arrive at a cor- 
rect diagnosis. 

In this series there were 316 who complained of symptoms we con- 
sidered tetanoid in type, and of these 27 received calcium only, 128 
viosterol only, and 161 calcium and viosterol. 

The group receiving calcium only were not greatly if at all bene- 
fited. There was considerable variation as to relief among those who 
received viosterol, a few reporting almost complete relief, a few re- 
porting partial relief, but the large percentage reporting no relief. 
It was in the group receiving calcium and viosterol both, where by 
far the best results were obtained. Almost without exception these 
patients were enthusiastic in reporting relief from their annoying 
symptoms, and a general feeling of well-being. 

A study was begun upon this series to determine the prevention or 
arrest of dental caries which might be possible. This report will pos- 
sibly come later from the dentist associated. Suffice here to say we 
believe the maternal teeth were markedly preserved in the group re- 
ceiving both calcium and viosterol. 
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BABIES 


The literature is replete with evidences that calcium deficiency in 
the mother leads toward early rickets and poor dental development 
and tetany of the child. 

To corroborate these findings our series would have to be followed 
much longer, except to say there was no ease of rickets or tetany in 
the series. 

The fear has been expressed that too much calcium given to the 
mother might increase dystocia by overossification of the fetal head. 
No evidence of this was discoverable in our series. In anticipation 
of this possibility all the babies in this series were carefully studied. 
with entirely negative findings. 

It would seem that the same rule would govern fetal calcification 
in this instance as governs calcium deposit in rickets and in animal 
experimentation, a maximal limit above which storage ceases and 
excretion begins. 

Theoretically at least one should expect the child borne and nursed 
by a mother whose intake and metabolism of calcium was normal 


should develop a normal pelvis and general osseous system. 


SUMMARY 


We shall attempt to draw no conclusions except that we feel there is 
a certain rather high percentage of pregnant and lactating women sut- 
fering from symptoms due to calcium deficiency, and that most of the 
symptoms can be very largely relieved by the proper administration of 
calcium and vitamin ID); that calcium may help to prevent toxemia; 
and that this therapy may be used with perfect safety. 
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DISCUSSION 


DR. ROLAND 8, CRON, MILWAUKEE, WIS.—In estimating blood loss at delivery, 
experience has shown me that it is almost impossible to measure within 50 or 100 
c.c, the amount of blood lost during labor. Therefore, the difference of 60 e.c. 
between the treated and untreated cases is negligible. As far as the mechanics of 
labor are concerned, the essavists have observed very little if any benetit from eal 
cium and vitamin D therapy. 

The effect of calcium on liver efficiency is probably important. The low in 
cidence of preeclampsia and eclampsia in their series of cases may be due to the 
calcium and vitamin D therapy, but it seems to me that their excellent results are 
more likely due to their carefully directed prenatal care. The fact that calcium 


therapy in eclampsia was of no benefit seems to me to be ample proof that dis 
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turbed calcium metabolism is not such an important factor in the etiology of this 
disease. Tetany and tetanoid pains so common during pregnancy are relieved by 
calcium and vitamin D therapy. TI have observed patients with low blood calcium, 
from 7.5 to 8.5 mg., with aching in lower extremities and severe cramping during 
sleep unrelieved by administration of high calcium intake, but very definitely bene- 
fited as soon as viosterol was added to the diet. These same patients have usually 
shown a return to a normal blood calcium. 

It is admitted that a calcium deficiency may occur with a normal blood serum 
calcium, and since calcium is present as nondiffusible calcium and since a marked 
difference may occur in one without having a marked effect on the other, and also 
since real calcium deficiency can only be determined by careful check of calcium 
intake and output, is it not the simplest and wisest procedure to furnish a diet 
high in caleium and phosphorus and to supplement this with the necessary motivat- 
ing force, namely vitamin D? 

I too have observed no harmful effect of calcium and vitamin D therapy on the 
newborn baby. 

The most important factor in calcium absorption, and to a less extent phos- 
phorus, is the presence of vitamin D. During the summer months a sufficient amount 
of this vitamin may be obtained from the ultraviolet rays of the sun, but during 
the rest of the year the cheapest and best source is viosterol. It is preferable to 
fortified cod and haliver oil, because it does not tend to produce such marked gains 
in weight. It is my feeling that if it is a question of prescribing one or the other 
calcium or vitamin D (viosterol) for the mother, it is much wiser to prescribe the 
viosterol alone. It is my opinion that all the calcium in the world given orally or 


intravenously is useless without vitamin D. 


DR. OTTO 8, KREBS, Str. Louis, Mo.—We do not know and probably will not 
for a long time whether the altered retention of calcium is an endocrine affair con 
nected with the parathyroid glands or whether it is nutritional in origin. We be- 
lieve that in pregnancy probably the nutritional factor is more likely. 

In the Washington University Clinie at St. Louis, during the last six or eight 
years, we have had a number of patients that have come in complaining of relaxed 
symphyses. They were unable to walk in the last weeks of pregnaney, that is 
from the thirty-sixth to fortieth weeks. Formerly those patients were put to bed 
and nothing else was done for them, After delivery they were told to get on their 
feet at the usual time and gradually assume their activities. At the present time 
these patients are not encouraged to stay in bed. On the contrary, they are urged 
to be up and about. Their diet is very carefully watched. They are overfed, 
particularly with animal fats, and given calcium in concentration and cod liver 
oil or some of its products. We found that these patients were in nearly every 
instance greatly relieved of their symptoms and immediately, within a day or two, 


have been able to get up and around, 


DR. MENDENHALL (closing).—I would question the value of giving these 
patients vitamin D in such cases as Dr. Krebs mentioned. Dr. Cron suggested we 
might give vitamin D alone. If we have a calcium deficiency, we are not putting 
in ealeium by giving vitamin D, and we might deplete their liver, muscles, and 
hones further by the addition of vitamin D, I realize this is on theoretical grounds 
but after all the whole study is more or less theoretical. I am tremendously in 
hopes that the large subject of chronaxia, will give us further information about 


the caleium content of muscle in living human beings by electrical apparatus. 


AN INTERPRETATION OF WEIGHT CHANGES DURING 
PREGNANCY* 
H. H. Cumminas, M.D., F.A.C.S.. ANN Arbor, Micu, 


N 1925, as a part of prenatal care, the author began routine weighing 

of all obstetric patients. C. Henry Davis’ article appearing in Novem- 
ber, 1923, issue of the AMERICAN JOURNAL OF OBSTETRICS AND GYNE- 
coLoGy had directed my attention to the importance of this simple 
procedure. 

The material for this paper was gathered from private patients dur- 
ing the years from 1925 to 1932 inclusive. Weight changes during preg- 
nancy were watched and recorded in approximately 1,600 cases, though 
only 1,000 case records were used. The patients excluded from this 
study were those coming under observation late in pregnancy; those 
having disease, such as tuberculosis, toxic goiter, nephritis, diabetes ; 
and those showing definite toxemias when first seen. Likewise, patients 
whose pregnancy terminated early had to be excluded. 

Weight recordings were taken from the same office scales every month 
during the first seven months, and every two weeks thereafter. When- 

ver patients showed excessive nausea or vomiting, or developed toxe- 
mias while under observation, the weight changes were noted at weekly 
intervals. In all cases, the patient’s statement of her normal weight 
was accepted, and in some cases the patient’s word had to be relied 
upon for weight changes during the first and second month. As a 
eroup, they were normal women, seen early in pregnancy. No attempt 
was made to influence the weight changes, except to advise a well- 
balanced diet containing the essential foods, mineral and vitamin 


content, and plenty of liquids. 


Upon examining the medical literature relative to the subject of weight changes 
during pregnancy, IT was astonished that so little research had been done in this 
country, and amazed that so many conclusions had been drawn from relatively few 
instances. Most of our American authors of textbooks on obstetrics base their 
weight findings during pregnancy on the work of German writers. Gassner, Baumm, 
Zangemeister, Lorenzen and Nebel furnished most of the data. Davis asked the 
question in his paper, ‘*What is a normal gain for the period of pregnancy ?’’ 
Turning to our textbooks, we get different answers. Williams states, in discussing 
general metabolism of pregnant women, ‘‘As yet we are unacquainted with th> 
metabolie processes in the early months of pregnancy in women, but a number of 
observations have been made in the weeks immediately preceeding delivery. These 
clearly show that women in the last weeks of pregnancy possess an unusual capacity 
for storing up the essential elements of their diet, and that their metabolism is 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians an: 


Gynecologists, Milwaukee, Wis., October 5 to 7, 1933. 
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analogous to that observed in animals. In 1862 Gassner studied the changes in 
weight of his patients during the last three months and found an average monthly 
increase of from 3% to 51% pounds.’’ Hirst says: ‘‘Changes in weight must 
be expected in consequence of seven pounds of baby, one pound of liquor aranil, 
a pound of placenta, and two pounds of uterus which are to be found in a pregnant 
woman at term, not to mention the increased deposition of fat all over the body 
and the additional quantity of blood formed in pregnancy. An increase of 1/13 
part of the original body weight may be expected on the average, according to 
Gassner. This estimate, however, is not uniformly correct, as exceptions are fre- 
quently observed. In a series of cases which I investigated in the Maternity Hos- 
pital there was an extreme variation of from one to forty pounds in the gain of 


weight in pregnant women.’’ DeLee, in his Principles and Practice of Obstetrics, 
says: ‘*The body weight increases in the last three months, according to Hecker 
and Gassner: seventh month, 2400 om.; eighth month, 1690 gm.; ninth month, 
1540 gm.’’ 

From four articles taken from the American medical literature we receive more 
definite information about the gain in weight during pregnancy. Davis, in a study 
of 159 patients, found an average gain of 21 pounds (9.5 kg.). Randall, in a 
study of 200 primiparas at The Mayo Clinic, found an average gain in weight of 
23.2 pounds (10.5 kg.); in 100 multiparas the gain was 21 pounds (9.5 kg.). C. R. 
Hannah, in a series of 100 consecutive cases, found an average gain of 12 pounds 
(5.4 kg.); but his findings were influenced by special care and restriction of diet. 
Siddall and Mack, in a series of 663 patients, found an average weight gain of 


15.7 pounds for the last four months of pregnancy. 


Primiparas made up 65.6 per cent of our series, while 34.4 per cent 
were multiparous women. Table I shows the number of pregnancies. 


TABLE I. 


PARITY NO. PATIENTS 

i 656 

ii 193 
ili 95 
i\ 37 
v 1] 
vi 
vii 2 
Vill 0) 
ix 2 
1000 


The primary object of this study was to ascertain the average weight 
change during each month of pregnancy and the average total gain 
in weight during the entire period. This is shown clearly in Table II. 

These figures show that the average gain in weight during preg- 
naney in this series was 3.08 pounds (1.4 kg.) greater than in Davis’ 
series, and 0.88 pound (0.4 kg.) greater than in Randall’s series. Com- 
paring the weight gain for the last four months with Siddall and 
Mack’s figures, our series shows a gain of 15.44 pounds (7 kg.) while 
their average weight gain for the last four months was 15.7 pounds 
(7.1 ke.), almost identical figures. 
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There was only a slight difference between the average normal 
weight of our patients and the weight recorded at the end of the first 
month. During the first trimester, 43.5 per cent of the patients observed 
had gastric disturbances and lost from 2 to 10 pounds, while 56.5 
per cent were normal and showed a slight gain in weight. The total 
gain for the period was less than one-half a pound, while in the second 


month there was an average loss of 1.1 pounds. 


TABLE II. AVERAGE NORMAL WEIGHT CHANGES 


MONTH POUNDS KILOGRAMS 
Normal Weight 129.10 58.68 
First 129.12 58.69 
Second 128.04 58.20 
Third 129.55 SS.8S8 
Gain During First Trimester O45 0.2 
Fourth 133.11 60.50 
Fifth 137.74 62.60 
Sixth 142.68 64.85 
Gain During Second Trimester 13.15 0.90 
Seventh 147.72 67.14 
Kighth L50.98 68.62 
Ninth 153.18 69.17 
Gain During Third Trimester 10.50 ir § 
Total Average Gain During Pregnaney 24.08 10.94 


During the second trimester, the gains in weight were relatively 
large; 4 pounds were added in both the fourth and fifth months and 
5 pounds during the sixth month, making a total of 13 pounds. All 
obstetricians agree that this period is marked by a return of appetite 
and by increased metabolism and glandular activity which result in 
a very noticeable development and growth. This change is accom- 
panied by a feeling of well-being and by better health than many 
patients have experienced before. 

Weight increases during the third trimester were less than in the 
second. A total of 11 pounds was gained as compared with the 13 
pounds of the second trimester. The figures 5-3-3 roughly show the 
gains in pounds during the last three months. Rapid growth and 
development continue during the seventh month, but in the eighth 
month the gain in weight is slower and less apparent. 

[f our weight chart had been plotted at two-week intervals for the 
ninth month, a slight decrease in weight would have been indicated 
for the last two weeks. About 40 per cent of our patients showed a 
loss of from 1 to 3 pounds in the two weeks preceding labor. This 
loss may be due to increased activity in preparation for delivery, to 
lessened appetite caused by apprehension, or to increased elimination, 
Probably all of these factors play a part in this slight terminal loss of 
weight. 


Contradictory statements, relative to the comparative gains in 
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weight between multiparous and primiparous patients, are found in 
the literature. Baumm and Gassner found that primiparas gained less 
than multiparas. Randall pointed out that 200 primiparas gained an 
average of 23.2 peunds (10.5 kg.), while 100 multiparas showed an 
average gain of 21 pounds (9.5 kg.). Zangemeister discovered that 
primiparous gained more than multiparous patients. Table III shows 
the comparative weight changes in our group. 


TABLE IIL. AVERAGE NORMAL WEIGHT OF PRIMIPARAS AND MULTIPARAS 


656 PRIMIPARAS O44 MULTIPARAS 
Weight at end of Weight at end of 
pregnancy 151.57 pounds pregnancy 156.63 pounds 


Weight at beginning of Weight at beginning of 


pregnancy 127.25 pounds pregnancy 132.61 pounds 
Average gain in weight 24.12 pounds Average gain in weight 24.02 pounds 
(10.96 kg.) (10.91 kg.) 


In gathering the data for this paper, | recorded the weight of the 
child. Although heredity plays the most important part in determin- 
ing the size of the child, disease in the mother can cause a decrease in 
the child’s size. It is fair to suppose then, that an excess of nourish- 
ment and an oversupply of fluids in the mother’s tissues can affect 
the child’s weight. I have seen edematous children delivered from 
women with marked edema, due to eclamptie and nephritie toxemias. 
The average weight of the children delivered in this series was 7.7 
pounds. The largest child born weighed exactly 11 pounds, and the 
smallest weighed only two pounds. There were 17 women who gave 
birth to children weighing 10 pounds or more. Table IV shows the 


weight increase of the 17 mothers and the weight of their children. 


TABLE LV. Moriers HAVING BABIES WEIGHING 10 POUNDS OR MORE 


NO. GAIN OF MOTHER WEIGHT OF CHILD 

l 12 pounds 10 pounds 

2 56 pounds 10 pounds 12 ounces 
> 10 pounds 10 pounds 

1 33 pounds 10 pounds 2 ounces 
7 27 pounds 10 pounds 

6 15 pounds 10 pounds 

7 $4 pounds 10 pounds 1 ounce 
s 28 pounds 11 pounds 

y $4 pounds 10 pounds 

W 29 pounds 10 pounds 53 ounces 
1] 53 pounds 10 pounds 5 ounces 
12 31 pounds 10 pounds 10 ounces 
13 39 pounds 10 pounds 

14 38 pounds 10 pounds 4 ounces 
15 51 pounds 10 pounds 38 ounces 
16 30 pounds 10 pounds 5 ounces 
17 24 pounds 10 pounds 2 ounees 


t 
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Only 4 women in Table LV came within or below the normal average 
vain of 24 pounds, while 13 women gained over the normal average 
of the series. 

In contrast, Table V shows the findings in 9 cases where the chil- 


dren weighed less than 5 pounds. 


TABLE V. CHILDREN With BirtH Weight or LESS THAN 5 PouNDS 


NO. GAIN OF MOTHER WEIGHT OF CIIILD 

l 27 pounds t pounds S ounces 
| 

2 21 pounds $ pounds 

3 11 pounds 3 pounds 7 ounces 

| 17 pounds 3 pounds 6 ounces 
| 

5 30 pounds 3 pounds t ounces 

pounds pounds 15 ounees 

7 21 pounds } pounds 12 ounces 

s 10 pounds 2 pounds 13 ounces 


22 pounds 2 pounds 


Only two of the mothers recorded in Table V gained more than 24 
pounds. Seven remained below the average limits of increase. 

Albumin, in very small amounts, is a common finding during preg- 
nancy ; 237 patients or 23.7 per cent of our cases gave a positive test 
at some time during the pregnancy, but only 22 patients or 2.2 per 
cent showed large amounts of albumin, and each of these gained more 
than 30 pounds in weight. In this same connection, 6 out of 7 stillborn 
children came from mothers showing definite tests for albumin, and, 
again, cach of these mothers gained over 30 pounds during pregnancy. 

By observing the weight changes at frequent intervals during the 
last two months of pregnancy, some very definite opinions have been 
formed. One is often surprised, when a patient, who has averaged an 
increase of a pound each week, suddenly gains from 5 to 10 pounds 
in a two-week period. Her food has not been changed or increased. 
She may state that her hands feel stiff, or that her rings seem tight. 
No definite edema is demonstrable, but the skin feels unusually firm. 
A few weeks later, increase in blood pressure is discovered and al 
bumin and edema appear. This sudden gain in weight can only be 
explained by fluid retention in the tissues of the body, and, if this 
tendeney toward storing fluids is not changed, the physician is faced 
by a threatened toxemia. Weight recordings give warning of this 
potential danger, before urinalysis or blood pressure readines herald 
the impending syndrome. It is true that not all of these patients 
develop toxemias, but the possibility is so great that one should give 
heed to any sudden weight increase. 

There were 131 patients among the 1,000, that gained over 30 
pounds in weight. Sixty-three of these showed signs of toxemia or 
actually developed it; they constituted 48 per cent of the overweight 


patients. 
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During the past year, when obstetric patients in the last two months 
began to increase rapidly in weight, the fluid intake was limited, and 
dehydration with the use of glucose and saline laxatives was begun. 
The method described by Arnold and Fay for preventing and treat- 
ing eclampsia has given uniformly good results. According to Lash- 
met and Newburgh, when a patient has the nephritie type of edema 
one should force liquids. They summarize their work by stating, ‘‘In 
renal disease, regardless of the type and whether edema is present or 
absent, an enormous fluid intake is imperative if retention of waste is 
to be avoided.’’? On the other hand, the advocates of dehydration and 
fluid balance limit fluids and bring about dehydration, whether the 
condition is a pre eclamptic one, an eclampsia, ora nephritie toxemia. 
Undoubtedly much work will be done before these debatable questions 
are solved. 

| have carried the impression that women who gained excessively 
during pregnancy had more difficulty during labor than women of 
moderate weight. To test this idea, I tabulated the methods of de- 
livery in each case and studied the labors of the overweight patients. 


Table VI shows the type of labor for the whole group. 


TARBLE VI. MetTHop OF DELIVERY 


DELIVERY PATIENTS PER CENT 
Spontaneous 738 73.8 
Low forceps 153 15.3 
Midforceps 
Breech extraction 32 32 
Version and extraction 37 27 
Cesarean section 14 1.4 

1GO3 100.3 


The discrepancy in the figures of Table VI is accounted for by twin 
and triplet cases. Of the 14 cesarean sections, 5 were performed be- 
cause of former sections, 7 on account of contracted pelves; one was 
made necessary by a former extensive plastic operation, and one by 
placenta previa. 


TABLE VII. COMPARISON OF SPONTANEOUS AND OPERATIVE DELIVERIES FOR 1000 
PATIENTS AND 131 OVERWEIGHT PATIENTS 


WHOLE SERIES LOOU CASES 131 OVERWEIGHT 
SPONTANEOUS OPERATIVE SPONTANEOUS 


PATIENTS 
OPERATIVE 


770 or 77% 230 or 23% 70 or 54.2% 60 or 45.8% 


If we group with the 738 spontaneous deliveries the 33 breech ex- 
tractions, we find that 77 women out of 100 delivered normally, while 
23 per cent had operative deliveries. Comparing these figures with the 


spontaneous and operative deliveries among the 131 overweight pa- 
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tients, we find that 70 patients or 54.2 per cent of the women who 
gained over 30 pounds, had normal deliveries, while 60 patients or 
45.8 per cent had operative deliveries. 


SUMMARY 


One thousand normal pregnant women were weighed at monthly in- 
tervals, until the eighth month, when weighings were made every two 
weeks. It was found that the average monthly weight changes were 
0, -1, 1, 4, 4, 5, 5, 3, 3 pounds. The greatest gain, 13 pounds, occurred 
during the second trimester. In the last trimester the gain was 11 
pounds. Primiparous patients numbered 656 and the multiparous 
women totaled 344 in this series. The primiparous patients gained 
slightly more than the women who had borne children (0.1 pound). 
The average weight of the 1,007 babies delivered from the 1,000 mothers 
was 7.7 pounds. Seventeen mothers gave birth to babies weighing 
10 pounds or more; 13 of these mothers gained more than 24 pounds 
during pregnancy. Nine mothers gave birth to children weighing 
less than 5 pounds, and only 2 of these mothers gained more than 24 
pounds. 

Albumin was found upon urinalysis in 237 cases, but only 22 patients 
showed large amounts and all of these gained over 30 pounds in 
weight. 

Rapid and excessive gains in weight during the eighth and ninth 
months were the results of fluid retention, and appeared several weeks 
before definite edema or albumin could be demonstrated. Reduction 
of liquids and regulated dehydration lessened the weight markedly 
and improved the patient’s condition. 

There were 770 spontaneous deliveries, and 230 operative deliveries ; 
or 77 per cent delivered spontaneously compared with 23 per cent of 
operative deliveries. There were 130 women who gained 30 pounds 
or more during pregnancy; of this number 70 patients or 54.2 per 
cent delivered normally, and 60 patients or 45.8 per cent had opera- 
tive deliveries. 

It was found that women gaining more than 30 pounds during 
pregnancy had nearly 50 per cent more operative deliveries and signs 
of toxemias than the women gaining 24 pounds or less. 
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DISCUSSION 


DR. CARL HENRY DAVIS, MILWAUKEE, WIScoNSIN.—Dr. Cummings might 
draw one conclusion, namely, that weight records should be routine in prenatal 
care. It is of less importance as to just what the average gain of weight should 
be, because we each have our individual ideas regarding diet during pregnancy. 

Dr. Cummings has confirmed the observation that the weight increase is the first 
evidence of fluid retention and that it may come before we may find an increase 
in blood pressure or albumin in the urine. This should lead us to make frequent 
records of the weight during the last few weeks of pregnancy. Just as soon as 
I find a patient has gained too much during a week or ten-day period, an effort 
is made to inerease elimination. If she has gained more than one or two pounds 
her diet is reduced and we give her Epsom salts before breakfast once or twice or 


three times a week, according to her condition. 


DR. RALPH LUIKART, Omana, NEBRASKA.—One point is the importance of 
knowing the normal patient’s weight to start with. If I have a patient 30 or 40 
pounds overweight who becomes pregnant, I try to hold her down to comparatively 
little gain. I recently took care of a patient for the second time who weighed 
287 pounds. She went from 287 to 330 pounds during pregnancy. I did a cesarean 
section on her, The first baby weighed 9 pounds and her second 11 pounds and 


S ounces, I believe if a patient gains in relation to her normal weight the baby 


will not weigh much over 8 pounds. 

The size and build of the patient makes a decided difference. If she is a 
woman who could weigh 150 or 160 naturally and weighs only 140, she may gain 
50 or 35 pounds during pregnancy, and yet have a baby that is of normal size 
for her. On the other hand, if a woman weighs 180 when she becomes pregnant 
and gains only 20 pounds, her baby is more apt to be of excessive size. 

In regard to toxemia: I practically never have toxemia develop in those patients 
who are watched in private practice and the weight controlled. Toxemia did develop 


in the patient who got up to 330 pounds. 


DR. RUDOLPH HOLMES, Cuicaco, ILLInois.—As strongly as I am convinced 
of the necessity of properly guiding women through pregnancy by proper diet so 
that her weight shall not be excessive, and that, thereby, there shall be a safeguard 
against the development of toxemie manifestations, I have a most emphatic con- 
viction that there is no known means of controlling the weight and texture of the 
fetus. The living conditions of individual women, their regimen, their digestion 
and assimilation of food, the balance between the needs of the mother and her 
baby are so complex and of really unknown quality that no control experiments 
are possible. 

I have had considerable numbers of tuberculous pregnant women referred to 
me, Some died within a few days postpartum, yet in each instance the babies were 
of normal weight. So I have yet to be convinced that any one can take a series 
of pregnant women; permit some to gormandize, nearly starve others, and have 
others controlled by a properly balanced diet and then make any deductions of 
scientific worth as to the influence of diet upon fetal growth. 


DR. J. M. WELDON, MosiLe, ALABAMA,—I have adopted a standard, 25 pounds, 
as a normal gain, I try to control the increase in weight, not necessarily by the 
elimination of the diet, except fats and sometimes carbohydrates, but more by 
exercise. 

If you will insist on your patients walking from two to five miles a day you 
will find that the weight will be kept down. 


MILD SYMPTOMS FROM RUPTURE OF FOLLICLE CYST OR 
CORPUS LUTEUM? 
JEAN Paut Pratrr, M.D., Derrorr, Micu. 


(Division o/ Gynecology and Obstetrics, Henry Ford Hospital) 


UPTURE of a follicle, or hemorrhage from a corpus luteum has 
been frequently recognized at operation, but rarely diagnosed 
before operation. Greenhill’s' case is conspicuous in this regard, for 
he was apparently the first to report a correct preoperative diagnosis 
of hemorrhage from a corpus luteum, The striking and often alarming 
symptoms of severe hemorrhage from the follicular apparatus have 
been amply described. More than a hundred cases have been report- 
ed. **° It is not the purpose of this discussion, therefore, to reiter- 
ate either the symptoms previously attributed to severe hemorrhage, 
or the operative treatment and results obtained, or the opinions ex- 
pressed concerning the source of the hemorrhage. Only mild hemor- 
rhages and irritating follicular fluid are considered here with the de- 
sire to establish a basis for early diagnosis, and thereby avoid unneces 
sary operations. These are common conditions, which are not new, 
but they have seldom been discussed in the literature. 

For several years the symptoms associated with ovulation and 
formation of the corpus luteum have been most interesting to me, 
therefore many follicles (before and after rupture) and corpora lutea 
in various stages of development have been studied carefully at the 
operating table. This naturally led to an attempt to correlate the 
anatomical appearance with the mildest symptoms described by the 
patient, in hope that the appearance of the follicular apparatus might 
be predicted from the symptoms described. As a sequel to this study, 
it seems possible now to diagnose preoperatively, in some instances, 
the presence of irritating fluid (follicular or blood) in the pelvis. 

Ten cases have been selected to illustrate certain features related 
to the diagnosis of the exaggerated physiologic or pathologic functions 
of the ovary which give rise to symptoms. Their significance will be 
discussed later. Illustrative cases are offered in preference to pre- 
senting a tabulation of all cases seen, for some of the borderline cases 


are difficult to classify. 


CASE 1.—Mrs. L. B. W., aged twenty-five, was first seen June 23, 1923, because 
of pain in the right side of the abdomen, which began three months previously. At 
times it was sharp, lasting only a minute or two, but sometimes it was worse dur 
ing menstruation or when stooping. There was occasional nausea. Temperature 


was 98.8°; pulse 100. 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians and 


Gynecologists, Milwaukee, Wis., October 5 to 7, 1933. 
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Menstrual History.—The patient began to menstruate at the age of thirteen. 


g 
The interval was usually regular every twenty-eight days. The duration of the flow 
was about seven days, without pain. Her last period began two weeks before ad- 


mission. She had never been pregnant. 


Examination.—The patient had generalized tenderness in the pelvis. There was 
a slight redness of the vagina, but no evidence of neisserian infection. The uterus 
was normal in size, shape, and position. In the right adnexa there was a tender 
movable mass approximately 3 by 4 em. The patient was tender all over the right 
lower quadrant. <A tentative diagnosis of appendicitis and questionable salpingitis 
was made. 

Operation, June 29, 1923.—The appendix was removed, but it was found to be 
relatively normal, although there was some engorgement of the superficial vessels, 
and the lumen contained fecal material. The operative findings in the pelvis were 
as follows: The uterus, tubes, and left ovary were normal, The right ovary con- 
tained a large corpus luteum eyst. Some fluid had escaped from this into the 
culdesac which irritated the peritoneum, causing a diffuse redness. 

Pathologic Report.—Microscopic sections from the appendix showed nothing 
definitely pathologic. The mucosa was intact. None of the layers of the wall were 
infiltrated, but there was slight dilatation of the vessels of the serosa. There was 
gross hemorrhage in the center of the corpus luteum, the cells of which, on section, 
showed a great deal of extravasated blood. 


This patient, operated upon for suspected appendicitis, showed a relatively normal 
appendix, but there was distinct evidence of hemorrhage from the corpus luteum 


¢yst which was the basis of her symptoms. If the latter condition had been 


suspected, no doubt a correet preoperative diagnosis could have been made, at least 
tentatively. 

CASE 2.—Mrs. B. P. K., aged thirty-seven, complained of pain in the right lower 
quadrant, chills, nausea, vomiting, fever, with some pain all over the lower abdomen. 
The pain became worse and seemed to radiate deep into the pelvis on the left 


during the second and third days of the attack. On the fourth day the pain became 


severe on the right side, followed by general lower abdominal pain. There 
no urinary symptoms, 


were 
Acute appendicitis was diagnosed by her physician, and 
accordingly the patient was sent to the hospital in an ambulance. 


This was her 
third attack of right lower quadrant 


pain associated with nausea and vomiting, 
the last one having occurred six months previously. The patient had been exposed 
to gonorrhea three months previously. She had some leucorrhea for four or five 
weeks, but from the history one could not determine that she had a positive gon- 
orrheal infection. 
Menstrual IHistory.—Her periods began at the age of seventeen, and while never 
regular, in recent years they tended to become more regular, 


was two to three days. 


The duration of flow 
There was pain with every menstruation. The last period 
was thirteen days before the onset of the present attack. 


Examination.—On admission there was tenderness over MeBurney’s point, and in 


the left lower quadrant. Pelvic examination revealed a mass in the right side. 


The patient was quite tender, and while it was difficult to outline this distinetly, 


it was thought to be a tuboovarian mass. The temperature on admission was 99° F., 


though the patient stated that before admission it had been as high as 101.4° F. 


The white blood count was 22,500. Polymorphonuclears 85 per cent. 


Operation.—The appendix was removed on Dee. 5, 1929. It was noted to be 


smooth, with no adhesions, and no thickening of the mesentery. The right ovary 
was the site of a recent rupture of a graafian follicle, with hemorrhage. A clot 


was extracted from the ovary, and the raw area closed over. 
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Pathologic Report.—The appendix was 1% em, in length. The outer surface 
was smooth, regular, and pinkish in color, The wall was 2 to 3 mm. in thickness. 
The lumen contained mucus. The microscopic section showed slight thickening of 
the wall of the appendix; around the serosa there were numerous engorged vessels, 
and possibly some increase in fibrous tissue. In certain  iaces numerous poly- 
morphonuclear leucocytes were noted in the subserosa and in the blood vessels. The 
muscular layer showed nothing unusual, The submucosa was not infiltrated with 
any inflammatory leucocytes. The mucosa showed a little edema of the stroma. 

The temperature remained above 100° F, for several days, subsequently explained 
by a periostitis, which developed on the right tibia about the time the patient 
entered the hospital. In giving her history she had minimized the symptoms of the 
periostitis on account of the severity of the pelvic symptoms being more impres- 
sive. The demonstration of a coexisting periostitis is of importance in this in- 
stance, for the extent of increase in the leucocytes and the continued elevation of 
the temperature could not be explained satisfactorily by the abdominal and pelvic 
findings alone. This case was complicated, but in retrospect the chief complaint 
referred to the lower abdomen could be best explained by the hemorrhage from 
the follicle. 

CASE 3.—Mrs. P. V. O., aged thirty-one, was seen on Dee, 2, 1927, with a mul 
tiplicity of complaints, most of which were unrelated to the pelvic condition, These 
were enumerated by her as follows: nausea and vomiting, occipital headache, sore 
chest, ‘‘dragging down feeling’’ in the abdomen, dull ache in the lower back, 
‘* feeling of something wrong’’ over the right lower quadrant, sensitiveness to cold, 
general feeling of lassitude, dry skin, dizziness, black spots before the eyes, palpita- 
tion, and insomnia. Many of the unrelated symptoms were explained by postural 
deformity of the spine (scoliosis, exaggerated lumbar lordosis), hypothyroidism, 


and psychoneurosis. 


Menstrual Iistory.—Her flow began at the age of thirteen. The interval was 


usually regular every twenty-eight days. The duration averaged six days. There 
was no pain. The last period began fifteen days before the onset of the attack 
considered here. She had one normal pregnancy. 

Symptoms.—A year before admission to the hospital the patient had complained 
of ‘‘a funny feeling’? over the right lower quadrant, which subsided without treat 
ment, The attack for which she sought medical attention began with ‘‘a dragging 


feeling’’ in the right lower quadrant, associated with slight twinges of pain in the 


same region. Intermittent nausea occurred during three days. Vomiting was 
induced by herself. The symptoms were usually worse in the afternoon. 


Eramination.—The patient was given a complete gastrointestinal survey, ineclud- 
ing barium meal and barium enema, The report from this indicated a diagnosis of 
chronic appendicitis and duodenal ileus. No shadow of the appendix was observed 
in the x-rays. The temperature on the day of admission was 99.5° F., normal 
on the second day, 99.4° F. on the third day, and 99° F. on the fourth day. The 
urinary findings were negative. The white blood count was 5,200. Pelvie examina- 
tion, on Dee, 5, 1927, demonstrated that the uterus was average size, in midposition, 
with normal consistency. The left ovary and tube were normal. The right ovary 
was enlarged and suggested a doughy consistency. Pressure on this mass reproduced 
the pain of which the patient had complained in the right lower quadrant. The 
probable diagnosis of ovarian cyst was made. 

Operation was performed on Dec, 12, 1927. The appendix was short. Its tip 
was bulbous, constricted by adhesions. The cecum was high. In the pelvis, the 
uterus was in normal position, and contained a small myoma in the left side, which 


was removed, In the right ovary there was a large corpus luteum cyst which 
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appeared as though there had been a recent hemorrhage from its surface. The 
vessels over the surface were noted as being unusually prominent. The ovary was 
enlarged to twice the average size on account of this cyst. The cyst was removed. 

Pathologic Report.—(1) Fibroid of the uterus; (2) chronic obliterative ap- 
pendicitis; and (8) corpus luteum cyst of ovary (many of the luteal cells were 
filled with blood). 


Subsequent Iistory. 


The patient made an uneventful recovery. Three and one- 


half years later she delivered a normal baby (June 5, 1930). When questioned at 
that time she stated that she had experienced no further recurrence of the lower 
abdominal symptoms, 


This case presents a relatively clear picture of small hemorrhage 
from a corpus luteum cyst, giving rise to symptoms, which, in spite of 
many other conditions, were distinet and characteristic. While this 
diagnosis was considered preoperatively, there did not seem to be 
sufficient indication to specify corpus luteum cyst to the exclusion of 
other types of cysts. 

Cases 1, 2, and 3 illustrate patients operated upon for appendicitis, 


at about the middle of the intermenstruum. In each instance a rela- 


tively normal appendix was found, while there was slight hemorrhage 
from the follicular apparatus. In the absence of pathologie evidence 
of appendicitis, the lower abdominal symptoms can be explained by 
the evidence in the follicular apparatus. In the light of our present 
knowledge the diagnosis should have been made before operation, 


Case 4.—Mrs. C. S., aged forty-two, came to the clinic on Nov. 10, 1926, for a 
general examination. Her main complaint was soreness in the abdomen, occurring 
to the right of the umbilicus, characterized as a dull ache. It was intermittent, 
usually most noticeable in the morning, and not related to food, but it was relieved 
hy bowel movements. No symptoms referable to the pelvis were noted. 


Menstrual History.—The patient began to menstruate at the age of fifteen. She 


was regular every twenty-eight days. The flow lasted two to three days, and was 
not accompanied by pain. She menstruated two weeks previous to rupture of the 
cyst. This patient had three normal pregnancies. 

Eramination.—During bimanual palpation a soft cyst, 5 or 6 em. in diameter, 
was discovered in the right side of the pelvis. The examiner felt this give way 
during the palpation, The rupture of the soft cyst was perceived by him as a 
sensation of crepitus, and simultaneously a slight sensation was noted by the 
patient which she could not describe in detail. 

The patient was admitted to the hospital for observation, since rupture of 


ovarian cyst may be followed by symptoms of shock. She did not notice any great 


discomfort immediately at the time of the rupture of the cyst, but shortly after- 
ward sharp shooting pains recurred in the right lower quadrant, radiating to the 
left side of the abdomen. The lips were a little cyanotic. The pulse was 100 per 
minute, and weak. Vomiting oecurred, The temperature, taken before the ex- 
amination, was 98° F., and the pulse 80. The temperature rose to a height of 
102° F, at the end of four hours, following which it gradually subsided. The fol- 
lowing day it rose to 100.5° F., and after that it was normal. Urinalysis: before 
rupture of the cyst, specific gravity 1.008, reaction neutral, 


straw colored, no 
the day following the rupture of the cyst, specific grav- 
ity 1.022, albumin two-plus, no sugar or casts. 


albumin, no sugar or casts; 


White blood count before rupture 


= 
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of the cyst was 9,000. Two hours after the rupture of the cyst it was 19,600; two 
hours later 14,800, and two hours later 14,500. The general appearance of the 
patient was that of an individual in shock for the two hours following rupture of 
the cyst. She felt very much better on the second day, and was free from pain. 
She was quite irritated at what happened, left the hospital, and did not return for 


further examination. 


Case 4 is unique in that an opportunity was presented to observe 
the symptoms from the onset of rupture of a small ovarian cyst 
throughout the course of reaction to the rupture. The striking pic- 
ture presented by this patient has been helpful in the interpretation 
of the milder symptoms occasioned by lesser irritation from smaller 
eysts. Instances of accidental rupture of an ovarian cyst during ex- 
amination are probably much more common than the reports in the 
literature would indicate. 


Case 5.—Mrs. R. M. L., aged twenty-nine, was first seen May 17, 1929. She 
complained of heavy and sharp pain in the right lower quadrant, which began sud 
denly at 1:00 A.M. two days before she was seen in the office. The pain was local 
ized in the right lower quadrant, below MecBurney’s point. At times there were 
sharp pains which overshadowed the continued dull, heavy pain. There was slight 
nausea. She did not know about any fever. The temperature on admission was 
oY and pulse S4. 

Venstrual History.—Menstruation began at the age of fourteen. It was regular 
every four weeks. The flow lasted eight days. She usually had pain the first day. 
The last menstruation began two weeks before the onset of the pain, There was no 
intermenstrual bleeding. This patient had one normal pregnancy. 

Examination.—The general examination was essentially negative, except for the 


findings in the right lower quadrant and pelvis. The pelvic outlet was marital. 


There was slight laceration of the cervix. The cervix and uterus were in good 
position, freely movable except for slight fixation to the right, but tender on ma 
nipulation. A small mass was felt in the region of the right adnexa which seemed 
to be associated with the right ovary. The white blood count was 8,700. The 
urinary findings were negative. A tentative diagnosis of corpus luteum cyst was 
made, 


Treatment was expectant, and when she was seen again (six days after the 
onset of pain) the temperature was normal; the pelvie findings showed considerable 
resorption of the mass in the right side, so that the right ovary was distinctly felt 
to be only slightly larger than average. She was advised to report again if any 
further symptoms occurred, Six months later she reported that there had been no 
recurrence of pain, the menstruations had been normal, and the pelvie condition 
was entirely normal by examination, 

These mild but definite localized symptoms are best explained by hemorrhage 


from an early corpus. The subsequent history seems to substantiate this. 


CASE 6,—Miss M. G., aged twenty-nine, first seen on May 17, 1932, because of 
lower abdominal bilateral pain for thirteen days and metrorrhagia for eight days. 
The onset was a sense of pressure just above the symphysis and on both sides, 
gradually getting worse. On the second day there was some nausea, vomiting, and 


a little diarrhea, and again on the fifth day, at which time she began to flow 


moderately. The pain was low in both sides without radiation. There was tender- 


ness in both lower quadrants, but it was greater in the right side just above the 


\ 
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inguinal region, and distinctly below McBurney’s point. 


Her appetite was poor. 
There were only two attacks of nausea and vomiting. 


There were no urinary 
symptoms, and no respiratory symptoms. The onset of the attack was on May 4, 
1932. 

Menstrual Iistoryw—Her menstruations were usually regular every twenty-eight 
days. The previous period began April 21, 1932, with normal flow for five days. 
Most of this time the patient was quiet in bed at home, but on the thirteenth day 


of the discomfort she came to the hospital. 
Examination showed tenderness in both sides of the pelvis. No masses were 
found, but the right ovary was about twice the size of the left, which seemed to 
be about average size. The uterus was forward, in good position. There was slight 
tenderness on movement, which caused tension of the pelvic parietal peritoneum. 
The white blood count was 10,400. The temperature on admission was 99° F., and 
it reached this level again on the day after admission. Following that it was not 
above normal during the six days she was under observation in the hospital. 
With rest in be 


the symptoms subsided, and the tenderness disappeared. It 
persisted longest in the right ovary. Menstruations returned to normal, and the 
patient had no further attacks durir 


ig the following year, nor has there been any 
irregularity of menstruation. 


The diagnosis of slight hemorrhage from an early corpus luteum seemed justified 


in this ease. Appendicitis was considered, but ruled out by the lack of supporting 
evidence. The subsequent course of events substantiated the diagnosis. 


CASE 7,—Miss E. R., aged twenty, complained of abdominal pain, with symptoms 
somewhat obscure. There was loss of appetite and a feeling of fullness, which she 
thought was related to meals. She was a nurse, and had formed a mental picture 
of appendicitis, which somewhat colored the story. She had a temperature of 
99.4° FL The white blood count was 10,600; the following day it was 9,500. The 
patient denied any pelvic symptoms. 

Menstrual History.—Menstruations were always regular, normal in amount, and 
not painful. 


The previous menstruation occurred twenty-two days before the onset 
of the attack. 


Rectal Eramination.—Locealized tenderness was elicited in the right broad liga 
ment, and in the region of the right tube and ovary, though no definite mass was 
felt. 


The temperature subsided after twenty-four hours, and during the next five days 
it remained normal, The succeeding menstruation was painful, and tenderness was 
present over the right ovary on the eighteenth day after the onset of the trouble. 
The patient was not examined after that date, but reported that she had no further 
trouble. 

This case seems to be quite typical of the mild irritation produced by fluid 
escaping into the pelvis from the follicular apparatus. The diagnosis in this in- 
stance was uncomplicated, 


CASE 8.—Miss A. C., aged seventeen, June 26, 1933, This patient complained of 
pain and tenderness in the right lower quadrant. She had previous attacks but 
information was lacking to correlate these with any particular time in the menstrual 
eyele. These attacks were usually very brief and not serious enough to cause her 
to speak about them, as a rule. During the present attack there was neither nausea 
nor vomiting; no constipation. There was pain in the right lower quadrant, localized 
below MecBurney’s point. 


Menstrual History. 


Menstruation began at the age of thirteen, with a regular 
interval of four weeks. 


The last menstruation began twenty-five days before the 
onset of the attack, 
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Examination.—The localization of the pain by the patient corresponded to tender- 
ness on palpation; i.e., in the right lower quadrant below McBurney’s point. The 
right ovary was tender on manipulation, and was larger than the left. The 
leucocyte count on admission was 9,900, and on the following day it dropped to 
6,000. The temperature on admission was 99° F., but normal by the second day, 
following which the patient was discharged. She has had no further recurrence of 
symptoms. The preliminary, as well as final, diagnosis was mild hemorrhage from 
a corpus luteum, 

Cases 5, 6, 7, and 8 each had symptoms which required consideration of ap 
pendicitis in the differential diagnosis, Although no operation was performed to 
furnish positive proof of the basis for the symptoms, the course of events seemed 
to justify the diagnosis of irritating fluid from the follicle apparatus. Brakeley 
and Farr? reported two instances in which the diagnosis of ovarian hemorrhage was 


made although no operation was performed. 


CASE 9.—Miss A, G., aged nineteen, was seen on July 14, 1935, because of pain 
in the right lower quadrant, which was not very severe at onset, but increased over 
a period of twenty-four hours. Slight nausea and anorexia, but no vomiting were 
reported. The patient had a similar attack two years previously. When asked to 
point out the area of greatest discomfort, the patient indicated the region over the 
right pelvis, distinctly below MeBurney’s point. 

Menstrual History.—Menstruation was usually regular, every four weeks. The 


last menstruation was eleven days before the onset of the present attack, 


Exramination.—All the genital organs were normal with the exception of the right 
ovary. This was slightly enlarged and tender, and pressure on it reproduced the 
pain. Temperature 99° F. White blood count 6,500. Urinalysis negative. <A 


diagnosis of ruptured follicle cyst was made, and the patient was kept under ob 
servation in order to complete the diagnosis. There was no increase in leucoeyte 
count. The temperature returned quickly to normal, and the pains disappeared 
While the positive proof is lacking, the course of events would seem to justify the 


diagnosis of irritating fluid from a ruptured follicle escaping into the pelvis. 


CASE 10.—Miss J. B. M., aged seventeen, seen, May 27, 1955, because of painful 
menstruation, and right lower quadrant pain which had been diagnosed as chronic 
appendicitis. The attack for which she was seen began two weeks after the onset 
of the previous menstruation, with a dull pain in the right lower quadrant which 
lasted two days. Sharp twinges were occasionally felt. 

Menstrual Hlistory.—She began to menstruate at the age of twelve, and at 
intervals of approximately twenty-eight days. There was no pain with menstrua 


tions at first, but during the previous two years there had been some pain with 


almost every period. Each flow lasted five days. The pain was severe the first 
day, and less annoying for four days. There was no history of nausea, vomiting, 


or constipation. 

Rectal Examination showed a normal development of the genital organs, with the 
uterus in good position and freely movable. The right ovary was about twice the 
size expected, and it was tender on manipulation. This enlargement probably rep 
resented a corpus luteum, and the pain of which the patient complained was repro 
duced, both in location and character, by manipulation of the enlarged right ovary. 

The patient and her mother were informed of the probable findings, and asked 
to return if there was any further disturbance. They live out of the city and 


have not been able to return, but she has been reported to be well. 


Cases 9 and 10 illustrate the ‘‘mittelsechmerz’’; a common condition whieh 


IS 


usually characterized by symptoms so mild that the woman seldom deems it neces 
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sary to seek medical attention. Not a few women are regularly aware of some 
slight symptoms near the middle of the intermenstruum which, in reality, is an 
indicator that ovulation has taken place. Some records of these extend over a 


period of many months. Both of these illustrative cases were suspected of having 


appendicitis, 
DISCUSSION 


Differential diagnosis might well include the symptomatology of 
ectopic pregnancy, endometriosis, twisted ovarian pedicle, and gastroin- 
testinal disturbance, especially appendicitis. 

Ectopie pregnancy and twisted pedicle are more likely to be contused 
with fulminating than mild ovarian hemorrhages, so that in either in- 
stance operative treatment would be necessary. The pain and tender- 
ness of endometriosis are usually more intense near the time of menstrua- 
tion, and subside during the intermenstruum, Furthermore, they more 
frequently occur later in the reproductive cycle than the mild hemor- 
rhages. From a practical point of view, therefore, the main problem 
for differential diagnosis is the distinction between appendicitis and 
mild symptoms from irritating fluid from the follicular apparatus, be- 
cause the more serious condition of ectopic pregnancy is to be differ- 
entiated only from the more severe hemorrhages. For this reason only 
right-sided symptoms have been considered. Because, only when a rup- 
ture of the left follicle or corpus luteum occurs near enough to the mid- 
line to involve the right side of the pelvis, is appendicitis to be suspected, 

Appendicitis has been well characterized by Wilkie® as being of two 
distinct types: the acute inflammatory and the acute obstructive. Care- 
ful consideration of these simplifies the diagnosis. The obstructive type 
is characterized as being ushered in with sudden pain, usually in the 
umbilical or lower epigastric region. Vomiting is a prominent feature 
at the onset. The pain is usually intense for a considerable period, 
then there may be a free interval. Rigidity and tenderness usually ap- 
pear early. With the acute inflammatory type the pain is often dull 
and aching at the onset, with nausea and possibly vomiting, and with 
fever and tenderness in the right iliac fossa. The symptoms of the ob- 
structive type are the same as in obstruction of any portion of the bowel. 
They tend to progress rapidly, are fulminating, and therefore are seri- 
ous. The inflammatory type often subsides spontaneously, and is not 
so serious. The two may be present simultaneously. 

The differentiation of irritating fluid from the follicular apparatus 
from the obstructive type is the most urgent, because of the rapidly pro- 
gressive symptoms. The suddenness of the onset is characteristic of 
hoth the pelvie condition and the obstructed appendix, but with the ob- 
structive appendix the vomiting is usually much more pronouneed, pain 
is more intense, temperature more elevated, and the leucocyte count 
higher. The trend of events will soon establish or disprove the presence 
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of obstructive appendicitis. Observation for one or two hours will usu- 
ally suffice to establish this trend. The treatment can be determined 
accordingly. 

The inflammatory type of appendicitis cannot be differentiated so 
quickly, for the onset is more insidious, and the progress slower, but 
for this reason it is safe to observe the inflammatory type longer before 
final decision is made. 

Localization of the tenderness is important in either type of appendi- 
citis. Disturbance of the follicular apparatus usually produces maxi- 
mum tenderness below MeBurney’s point, while in appendicitis the ten- 
dlerness is maximal most often at McBurney’s point. Repeated attempts 
by the patient and the examiner will help to fix the localization satis- 
factorily. Confirmation may be obtained during bimanual palpation 
and manipulation of the ovary. 

The temperature seldom exceeds 100° F. in these mild eases, when 
uncomplicated. A corresponding moderate increase in leucocytes is 
also the rule. 

For a woman seen in the active reproductive age, having the onset of 
pain in the lower abdomen during the middle or latter half of the in- 
termenstruum, accompanied by tenderness over the ovary, associated 
with slight elevation of temperature, and mild leucocytosis, even in the 
presence of anorexia, nausea, and occasional vomiting, the diagnosis of 
irritation from fluid coming from the follicle or corpus luteum should 
he strongly considered. 

The problem presented by these cases is: how to distinguish between 
normal, or exaggerated, physiologic states and pathologic conditions. 
The responsibility of the physician is not light, for error in judgment in 
one direction leads to an unnecessary operation, and in the other diree- 
tion the health, and even the life of the patient, may be menaced. Ow- 
ing to the seriousness of neglected appendicitis, in case of doubt, opera- 
tion is to be advised. If, however, appendicitis can be excluded, follie- 
ular fluid and small amounts of blood are absorbed and leave no resi- 


due. The incident is soon over, and the patient’s health is not impaired. 


REFERENCES 


(1) Greenhill, J. P.: Am. J. OBST. & GYNEC. 22: 902, 1930. (2) vonBeust, A. 


T.: Lebensbedrohliche intraabdominelle Blutungen aus geplatzten Follieular-und 
Luteincysten des Ovariums. Dissert.—Druckerei Gebr, Ziirich, 1914, Leeman & Co. 


(3) Novak, E.: J. A. M. A. 68: 1160, 1917. (4) Johnson, V. E.: Am. J. Surg. 9: 
538-544, 1930. (5) Meigs, V., and Hoyt, W. F.: Am. J. Ospst. & GYNEC, 25: 532, 
1933. (6) Wilkie, D. P. D.: Practitioner 123: 233, 1929. (7) Brakeley, E., and 
Farr, C. E.: Am. J. M. Se. 172: 580, 1926. 


KRUKENBERG TUMORS OF THE OVARY* 


JAMES C, Masson, M.D., Rocnester, MINN. 


(Division of Surgery, The Mayo Clinic) 


| THINK that most pathologists now agree, with Ewing, that ‘‘ pure 
Krukenberg tumors are always secondary, and primary carcinomas 
presenting this structure regularly yield areas of a different type.’’ 
In other words, small portions of certain alveolar carcinomas of the 
cvary present the typical picture of Krukenberg tumors, but in the 
true Krukenberg tumor there is little if any suggestion of glandular 
arrangement of cells. 

I shall report in detail one case, and in brief four other eases, in whieh 
a diagnosis of Krukenberg tumor has been made at The Mayo Clinie. 


REPORTS OF CASES 


Case 1—A woman was first admitted to the clinic Feb. 29, 1932, complaining 
that for about three and a half years she had noticed a sense of fullness in the 
abdomen, with bloating and distention but without pain or tenderness. She had had 
headaches for three years. During the two or three days before admission, she 
had had some general abdominal discomfort and soreness, but without localization 
or severe pain. The action of her bowels had been regular. For a short period 
she had noticed some belching. She had also had an ache low in the back at night, 
but this had disappeared as she moved around during the day. 

Physical examination disclosed a rounded, movable, irregular tumor, rising from 
the pelvis to within 2 inches (5 em.) of the umbilicus. The perineum was lacerated. 
The woman was thought to have multiple uterine fibromyomas, some of them sub- 
peritoneal, and removal of the tumors was advocated. One month later, the 
patient returned. No new symptoms had developed but myomectomy was again 
advised, 

April 6, 1932, the abdomen was explored through an incision low in the median 
line. Multiple fibroid tumors were found in the uterus, also large tumors in both 
ovaries, with multiple small implants on the pelvie peritoneum and a comparatively 
small growth at the juncture of the middle and pylorie thirds of the stomach. Total 

bdominal hysterectomy, and bilateral salpingo-oophorectomy were performed, to- 
gether with removal of considerable pelvic peritoneum because of the extent of the 
secondary growths. 

Examination of the removed organs revealed multiple intramural fibromyomas, 
bilateral chronic salpingitis and bilateral, solid and eystic, diffuse, adenocolloid 
carcinomas of the ovaries, Grade 3 (Fig. 1). The tissue removed from the pelvic 
peritoneum was of the same character. 

The postoperative course was uneventful, and thirteen days later exploration 
was made again, this time through an incision high in the median line. Partial 
gastrectomy was performed because there was on the posterior gastric wall, an 
uleerated carcinoma which involved all coats of the stomach. The gastrocolie 
omentum also contained neoplastic tissue. Anterior gastroenterostomy (Balfour- 


*Read before the Central Association of Obstetricians and Gynecologists, Milwau- 
kee, Wisconsin, October 5 to 7, 1933. 
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polya type) was performed and enteroanastomosis was made between the two jejunal 


loops. Pathologic examination revealed a colloid, adenocarcinomatous uleer, Grade 


(Fig. 2). Examination of the pelvis at this time disclosed definite thickening, 
suggestive of recurrence, in the region in which operation had been performed 
thirteen days previously. 

The patient’s convalescence was complicated by the development of parotitis 


about the third day after operation, but this subsided rapidly under treatment by 


Fig. 1.—Gross ovarian tumor removed at operation. Left ovary measured 14 by 11 
by 9 cm.; right ovary, 9 by 8 by 7 cm. 


9 


Fig. 2.—Gross gastric tumor removed at operation. 


radium packs and had entirely disappeared on the eighth day. The patient left 
the hospital on the fourteenth day following her second operation. 

One month following the patient’s dismissal from the hospital a series of 
roentgen treatments was given. The third treatment upset her considerably, and 
on account of her poor condition, and the hopelessness of the case, no more treat- 
ments were given. She returned to the hospital five months after her first opera- 
tion, with a history that for a month she had had a great deal of nausea and re- 
peated vomiting. She had had very little pain at any time, and a competent ob- 
server had not noticed visible peristalsis, but the lower part of her abdomen had 


been distended; the distention could be relieved by a good movement of the bowels, 
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The woman’s appetite had been fair, but the vomiting had been so persistent that 
she was afraid to eat. She had lost 20 pounds (9 kg.) since the beginning of 
roentgen therapy. 

Examination at this time disclosed a mass in the pelvis. Leucocytes numbered 
12,400, and erythrocytes 6,740,000 in each cubie millimeter of blood. The value 
for urea was 70 mg. in each 100 ©. of whole blood and the carbon dioxide com- 
bining power of the plasma was 35.6 volumes per cent. Glucose 10 per cent in 
physiologic saline solution was given intravenously daily for the first ten days of 
her stay in the hospital and she eventually was able to take a little food with 
greater ease. Because of glossitis, and some tenderness of the mouth, brewer’s yeast 
was also given, but without very much effect. On the tenth day analysis of the 
vomitus was made; it contained no free hydrochloric acid and the value for total 
acidity was 12 (titration against tenth normal sodium hydroxide). In spite of 
return to normal of the value for blood urea, and of the carbon dioxide combining 
power, the value for hemoglobin remained persistently high, ranging from 15.9 to 
16.3 gm, of hemoglobin for each 100 ¢.c. of blood, or about 100 per cent expressed 
in other terms; this high value for hemoglobin was evidence of dehydration. About 
this time, the patient began definitely to fail, and she died Sept. 21, 1932, following 
the rather sudden development, on the previous evening, of high epigastric pain. 

At postmortem examination, marked emaciation was noted. Examination of the 
abdomen revealed peritoneal carcinomatosis with many adhesions, and some obstruc- 


tion of the bowel, as well as carcinomatous invasion of the intestinal wall itself. 


CASE 2.—A woman, aged twenty-nine years, was operated upon on June 25, 1910, 
at which time partial gastrectomy and a Mayo type of gastroenterostomy were per- 
formed for an ulcer of the posterior gastric wall, 2 inches (5 em.) proximal to the 
pylorus. The ulcer had caused development of a tumor 2 inches long. Examination 
of the removed tissue resulted in a pathologic report of carcinoma on ulcer. The 
patient was operated upon again, Dee, 27, 1912, at which time both ovaries and 
both oviducts, and the appendix were removed, as a palliative measure for secondary 
carcinoma of the ovaries. There was no evidence of recurrence in the stomach, or 
of metastatic growth in the liver or lymph nodes. In the tissue removed at this 
operation, bilateral ovarian carcinoma was found, The patient died in August, 1913. 
Recent reexamination of the tissue removed at the last operation, so that Broders’ 
system of designating malignancy could be applied, resulted in the report of colloid 


adenocarcinoma, Grade 4, definitely a Krukenberg tumor. 


CASE 3.—A woman, aged thirty-one years, was operated upon July 27, 1909, at 
which time partial gastrectomy was performed for prepyloric uleer of the lesser 
curvature of the stomach. Examination of the removed tissue disclosed an early 
malignant ulcer. Another operation was performed Feb, 14, 1912, at which time 
subtotal abdominal hysterectomy was carried out, and both ovaries and both oviducts 
were removed because of carcinoma of the ovaries secondary to carcinoma of the 
stomach. There was no evidence of recurrence in the stomach nor of metastasis 
elsewhere than in the ovaries. The patient died at home in November, 1912. Recent 
reexamination, made for the same purpose as that for which it was made in Case 2, 
of the tissue removed at the last operation, revealed « colloid adenocarcinoma, Grade 
4, a Krukenberg tumor, 


CASE 4.—A woman, aged thirty-two years, had undergone colostomy, elsewhere, 
May 28, 1950. She was operated upon at the clinie Sept. 16, 1930, for a colloid 
‘arcinoma of the ovaries secondary to carcinoma of the reefsigmoid with infiltra- 
tion into the rectum. Left salpingo-oophorectomy was performed, a specimen was 
removed from the right ovary, and the colonic stoma, which was not functioning 


well, was subjected to. plastic repair, Examination of the tissue from the ovary 
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resulted in a report of colloid carcinoma, Krukenberg type. The patient died 
Mareh 3, 1932, at home. 


CASE 5.—A woman, aged fifty years, was operated upon, Feb. 17, 1919, at which 
time abdominal exploration was made and left oophorectomy and salpingectomy 
were performed. There was a large, malignant mass on the lesser curvature of 
the stomach, extending upward to within about 2 inches (5 em.) of the esophagus. 
The mass was firmly fixed to the posterior abdominal wall, and the carcinoma had 
perforated the serosa extensively. There was also a mass in each ovary. On 
anecount of the size of the tumor of the left ovary, and fearing that the tumor 
might become twisted on its pedicle, the left ovary and tube were removed. Ex 
amination of the removed ovary resulted in a diagnosis of colloid carcinoma of 
Krukenberg type. 

Other Possible Cases.—In still seven other cases, records of which were found in 
the earlier files of the clinic, although data were insufficient to allow of definite 


diagnosis, I feel that the tumors were probably of Krukenberg type. 


Fig. 3.—Typical structure of Krukenberg tumor. The outstanding features are 
l irge, more or less round cells distended with mucus. The nucleus is compressed to 
one side, suzgestive of a signet ring These cell are in clos contact to the stroma 


of the ovary so as to suggest origin from it. 


COMMENT AND SUMMARY 


A am sure that in many cases of general abdominal carcinomatosis in 
which exploration is made late in the disease, the typical pathologie 
change in the ovarian tissue is not evident. The picture is obscured by 
necrosis and cystlike formations, which develop because circulation for 
the rapidly growing tumor is inadequate. Furthermore, often ovarian 
tumors are removed as solid carcinomas or sarcomas, and when death 
ultimately occurs, as it invariably does in this condition, necropsy is not 
performed, and death is credited to recurrence of the ovarian tumor, or 
to metastasis from it. If necropsy had been performed, in many of these 
cases a malignant growth in the gastrointestinal tract probably would 
have been found. 

Tumors of ovaries, both primary and secondary, are common. Kru- 
kenberg tumors (Fig. 3) are of more frequent occurrence than the liter- 
ature would indicate, for they are seldom diagnosed before operation or 


necropsy and often not even then. In the present paper are reported 
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five cases in which the diagnosis of Krukenberg tumor was made at The 
Mayo Clinic, and mention is made of seven other cases, records of which 
have been found in the earlier files of the clinic, and in which the tumors 
probably were of Krukenberg type. Krukenberg tumors usually are 
bilateral and retain the form of the ovary. Probably always they are 
secondary. Of the patients encountered at The Mayo Clinic, who have 
had tumors of this type, and whose subsequent history is known, all 
have died of the disease. 
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DISCUSSION 


DR. WILLIAM J. DIECKMANN, Cuicaco, ILLINoIs.—Many of these patients 
have ascites and are often tapped, especially by the internist. In one such case 
an immediate transplant occurred at the puncture and shortened the woman’s life. 
We have been able to diagnose abdominal carcinoma by the examination of the 
stained sediment obtained by centrifuging ascitic fluid. The addition of 1 ¢.c. of 
serum before the fixative is added will keep the sediment from crumbling. 

The difficulty of finding the primary growth, even at autopsy, is exemplified by 
one of our cases. The carcinoma, which was about 0.5 em. in diameter and located 
near the ileocecal valve, was missed at the time of the postmortem examination, 
although we had made a diagnosis of Krukenberg tumor of the ovary. On reexam- 
ination of the tissues, including microscopic examination, it was found. 

In 1952 Hundley brought the collected cases, 102 in number, up to date. Dr. 
Masson has stated that these tumors are of more frequent occurrence than the 
literature indicates. He has added five certain and seyen probable cases. I am 
able to add eight from the literature and three of our own, giving a total of 118 
cases, which removes Krukenberg tumors from the rare case group. 

The early involvement of the ovaries in gastrointestinal carcinoma indicates that 
if bilateral solid tumors of the ovaries were found, a careful study should be made 
of the gastrointestinal tract for the primary tumor. In women earcinoma of the 
digestive tract should always suggest a careful pelvic examination for possible 
metastases. Radical operation in either field, if a diagnosis of Krukenberg tumor 
has been made, is contraindicated. 


DR. E. v. GRAFF, lowa Crry, lowa.—There are cases of Krukenberg tumor in 
which the invasion of the ovaries can only haye occurred by transportation of the 
cancer cells through the lymphatics as in the following ease: 

Woman of twenty-five vears with ascites and bilateral solid cancer of the ovaries 
without any implantations on the peritoneum. Extirpation of both adnexa. No 
primary tumor could be discovered by palpation nor had the patient any complaint 
of symptoms indicating the site of the primary tumor. Following operation the 
patient was well without ascites for about six months. After this time rather sud- 
denly a complete obstruction of the esophagus developed and the patient died three 
weeks later of inanition. The postmortem revealed a very limited cancer of the 
esophagus at its ventricular end. The removal of the ovarian tumors had relieved 
the patient as it evidently had prevented the return of ascites, 


DR. MASSON (closing).—The probability of a lymphatie transmission of malie- 
nant cells to the ovary has been mentioned. There is no doubt that that is a nice 


theory to work on with regard to our present understanding of malignancy. It 
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probably plays an important part in some cases. It is hard for me to imagine a 
retrograde transmission of lymph from the upper gastrointestinal tract to the pelvis, 
though the possibility must be admitted. In our five cases where the primary tumors 
had perforated to the serosa of the stomach, the possibility of the malignant cells 
passing through the peritoneal cavity and ingrafting on to the ovary seems prob- 
able. The possibility of blood stream infection must also be considered in some 


cases, 


THE CONSTITUTIONAL ORIGIN OF CEREBRAL DISEASE 
IN THE NEWBORN* 


W. Ray SHANNON, M.D., St. Pau, MINN. 


XISTING conceptions of the cerebral complications in the newborn 

infants are unjust and inadequate; unjust in that they foster a 
prejudice against an often innocent obstetric procedure, and inadequate 
in that they fall utterly short of making sense. This is possibly a 
result of the failure of such conceptions to consider the infant as a 
potentially dynamic factor in the picture. In the light of some of the 
more recent observations on the newborn such an approach yields 
much of promise and importance in this field. In the ensuing pages 
this problem will be considered from the standpoint of the infant or- 
ganism, suddenly divorced from its maternal environment and forced 
to carry on with totally untried mechanisms. 

In the course of study of a group of newborn infants presenting a 
variety of complaints it became evident that Kehrer’s long forgotten 
contention that true tetany might occur at this age period was a fact. 
It became further evident that this tetany was commonly associated with 
a tendency to generalized edema and symptoms of cerebral compression, 
the latter due presumably to an edema of the brain. It was also noted 
that all three conditions yielded to calcium therapy in an identical man- 
ner. It was therefore contended that tetany, generalized edema and 
edema of the brain (cerebral compression) constituted a syndrome 
which appeared not infrequently in the newborn infant as a result of 
some interference with the calcium metabolism.' In Table I the chief 
characteristics of the three components of this syndrome are briefly 
tabulated. 

It becomes evident that the symptoms of cerebral edema are precisely 
those of cerebral injury from any cause and that they are indistin- 
guishable from those often attributed to atelectasis (cyanotic spells). 
Yet the fact that in these cases such symptoms yielded almost at once 
to active calcium therapy would seem to divorce them from such pri- 
mary brain or lung pathology. Out of the efforts to explain this ap- 


erad- 


parently jumbled mass of elinieal data, the following sequence 


*Read (by invitation) at the Fifth Annual Meeting of the Central Association of 
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TABLE [ 
CHARACTERISTICS OF TETANY 
Hyperirritability : 
Crying and screaming 
Sensitiveness to all stimuli: 
Sound 
Touch 
Light 
Jarring, ete. 

Hypertonia: 

Rigidity (usually flexed position) 
Opisthotonos (occasionally ) 

Hyperactive reflexes: 

Muscle spasms (tonic and less frequently clonic) : 
Facial muscles (grimacing, pouting lips, ete.) 
Carpopedal spasm 
Extraocular muscles (all types of incoordinated movements) 
Laryngospasm (occasional aphonia ) 

Diaphragm (disturbed respiration) 
General skeletal musculature (stretching spasm, ete.) 

Involuntary nervous system: 

Sweating 

Infrequent urination 

Cold and eyanotie hands and feet 
Tests: 

Chvostek 

Trousseau 

Erb (not demonstrated) 
Blood 


Usually slightly lowered. May be very low 


CHARACTERISTICS OF EDEMA 
Failure to lose or sudden jump in weight 
Pitting edema of subcutaneous tissues: 
Mild: 
Limited to scrotum, backs of hands, dorsum of feet, face 
Persistent caput 
Exaggerated swelling from trauma 
May be general dehydration except in areas of edema 
Severe: 
Whole body lopsided 
Injected fluids not absorbed 


Occasional ‘‘hard’’ edema (scleredema) 


CHARACTERISTICS OF CEREBRAL EDEMA 
Bulging or tense fontanels and sutures 
Increased spinal fluid pressure 
Lethargy (disinelination to nurse) 
Muscle twitchings 
Irregular respirations 
Slow pulse (may be periodic) 
Projectile vomiting 
Downward spasm of eyes, strabismus 
Cyanotic spells 


Convulsions 
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ually presented itself (Table I). Its constituent parts are best ex- 
plained by means of a diagram (Fig. 1). 

The immediate cause of tetany, and therefore the edema and cere- 
bral edema, is generally conceded to be a low ionized calcium content 
of the blood (Fig. 1, A and B). 

Insufficient ionized calcium concentration has three generally recog- 
nized causes: excess of sodium or potassium, low total caleium, and 
alkalosis. Excess of sodium or potassium may be more important than 
is at present conceded in this regard (Fig. 1, (C). 

Low total calcium is probably an exceedingly important factor. A 
moderately low calcium level has usually been found in the reported 
cases of this syndrome. Oceasionally it has been sufficiently low to 
alone produce tetany. Two possible causes for low total calcium might 


exist: calcium starvation and parathyroid deficiency. (The protein 


4q 


VDROME 


TetTany 


A 


content of the serum is hardly low enough to be of significance.) The 
former might not be unimportant in view of the frequency of the teta- 
noid syndrome (Hartley) in the mothers of these infants. The latter 
is perhaps of greater significance because of the frequency of para- 
thyroid deficiency in other members of the family, or in the patients 
themselves as they erow older. Ilowever, the existine data on blood 
calcium levels in these newborn infants will permit but rarely the 
contention that calcium starvation or parathyroid deficiency can be any- 
thing more than a contributing cause to the disease picture (D). 

The third mechanism by which a low ionized calcium is known to be 
brought about is that of alkalosis. Could this factor assume any great 
importance in the newborn period? The ways in which it usually de- 
velops are three. The first is by severe vomiting in which the gastric 
contents alone are ejected. This might occur in the newborn and per- 
haps has been responsible for some cases of tetany at this age. Second, 


alkalosis might result from the intake of too large an amount of alkali. 
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This would hardly be considered as an important cause in view of the 
infrequenecy with which alkali therapy is employed in the newborn. 
Third, alkalosis commonly originates in irregularities of respiration as 
a result of which the acid carbon dioxide is removed in amounts dis- 
proportionately great as compared with the amount of bicarbonate 
present (hyperventilation). This is especially true where the amount 
of carbon dioxide present in the first place was scanty (anoxemia). 

For our purposes here the nice constancy of Py in the blood is main- 
tained through the proportion of carbonic acid (dissolved carbon di- 
oxide) to bicarbonate, the balance being sustained automatically by 
the respiratory regulation of the rate at which carbon dioxide is re- 
moved at the lunes. 

There exists a normal ratio of carbonic acid to alkaline bicarbonate 
which is approximately as one is to twenty. This the respiration auto- 
matically strives to maintain. In acidosis it is increased either through 
an increase in acid or through a decrease in bicarbonate. Respiration 
is increased in the effort to adjust the acid to the bicarbonate level. 
Vice versa, in alkalosis the amount of carbonic acid is too small for the 
quantity of bicarbonate and respiration becomes less active so that the 
ratio may be re-established by the accumulation of CO... Hyperventila- 
tion upsets the equation by washing out too much CO,, thus leaving an 
excess of alkali (alkalosis). Anoxemia excites hyperventilation by stim- 
ulating respiration and in this manner produces an alkalosis. Finally 
alkalosis, once established, increases anoxemia by decreasing the ease 
with which oxygen is given off in the tissues. 

It would seem self-evident that anoxemia must be very common if 
not almost universally present in the newborn. Thus the mechanism 
for the production of alkalosis, it must be admitted, exists with great 
frequency. Furthermore its efficiency of operation should be greatly 
enhanced by what must be considered as the normal evolution of re- 
spiratory function, the increasing efficiency of which should facilitate 
the removal of carbon dioxide. Under such conditions normal respira- 
tion becomes hyperventilation. This may be an important factor in 
the shallow and irregular type of respiration seen even in normal in- 
fants. Any abnormal condition which might impede the development 
of normal respiration should have the effect of aggravating these 
tendencies by increasing the anoxemia. 

It would perhaps be very unusual that this mechanism alone should 
be sufficiently potent to produce the syndrome under discussion, Most 
commonly it would act as a determining factor in an infant otherwise 
predisposed to tetany. The predisposing factor would exist in the 
form of a caleium deficiency on a basis of calcium starvation or para- 
thyroid deficiency (Fig. 1, D). 


To return to our diagram (Fig. 1, Z), excessive vomiting will perhaps 


a 
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most often result from cerebral involvement. However, it may be due 
to some other cause, such as pyloric stenosis, ete. 

Inefficient respiration is, as stated before, the normal state of affairs 
at the beginning of extrauterine life and for a variable period there- 
after. It will be greatly aggravated by any pathology of the lung, such 
as atelectasis, bronchial obstruction, or circulatory failure, and by 
cerebral injury whether it be direct (hemorrhage, ete.) or indirect 
(narcosis, ete.). We, thus, uncover a sequence leading directly from 
these perhaps primary pathologic states through the mechanism of 
alkalosis to the condition of cerebral edema arising from an ionic eal- 
cium deficiency. The latter is constitutional in origin, however, and 
while it may be superimposed upon and aggravated by such primary 
pathologie states, it is entirely independent of them and may and does 
appear in the absence of such primary factors perhaps more frequently 
than in association with them. 

Further scrutiny of the diagram will reveal the fact that several of 
the processes in the sequence are reversible. Alkalosis undoubtedly in- 
creases respiratory inefficiency and the latter in turn may lead directly 
to both cerebral injury and to atelectasis, ete. Furthermore tetany, 
through the crying it so frequently produces, will tend to increase the 
alkalosis and through the muscle spasm will tend to inerease the re- 
spiratory embarrassment. Finally cerebral edema constitutes in reality 
a cerebral injury and so may start the entire process from the beginning. 

The fulerum upon which the entire theory swings is that of alkalosis. 
This has not been verified by actual measurement. Most of the scientific 
data bearing on this point in the newborn have been interpreted to indi- 
cate the presence of a mild though compensated acidosis. However a 
ereat deal of that data may also be interpreted as direct support for 
this theory. Also there is much evidence which leads one to doubt seri- 
ously whether it is really necessary for the Py of the blood to be dis- 
turbed beyond the limits of normal, in tetany of respiratory origin. 

Before leaving this phase of the subject there are two more possi- 
bilities that should be mentioned. It has long been my idea that the 
proper role of guanidine in the general picture of clinical tetany had 
not been accurately determined. Recently Minot and Dodd? have 
demonstrated its importance in certain tetanies of infancy. The pos- 
sibility of its importance in the syndrome mentioned here must not be 
overlooked, though many points of difference in the clinical pictures ean 
be pointed out. Then again the possible significance of magnesium 
deficiency requires mention. 


TREATMENT 
One glance at the diagram (Fig. 1) will suggest the rationale of treat- 


ment. Active calcium therapy assumes the paramount role because of 
the significance of a low ionic calcium in the development of the syn- 
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drome. However, all factors leading up to this state must be considered 
also. It would seem reasonable to avoid using an unbalanced saline 
solution for hypodermic injection. Alkalis should not be used. In 
severe vomiting care must be taken to replace the chloride lost. Finally 
the respiration must be improved. Two objectives must be reached in 
this regard; the anoxemia must be relieved and excessive carbon di- 
oxide loss must be prevented. This is obviously best accomplished by 
the inhalation of carbon dioxide in oxygen mixtures, after the manner 
of Hlenderson. Whatever measures modern resuscitation offers to get 
this mixture to the lungs must obviously be employed. 

Prophylaxis assumes tremendous importance. Since parathyroid 
deficiency and perhaps calcium starvation are important factors in 
the development of this syndrome and since parathyroid deficiency 
has so distinetly familial tendencies, the obstetrician should often be 
able to foresee the possibility of its development before birth by his 
observations of the pregnancy and an accurate family history. In 
such cases the administration of extra calcium to the prospective 
mother, and the early institution of active treatment in the infant 
might be very gratifying. Surely very close observation of the infant 
in such cases is imperative, even though he appears to be normal. The 
importance of these assertions is greatly increased if there has been 
any unusual asphyxia at birth, or if extraordinary trauma to the head 
has occurred, for it is in this connection that the obstetric procedure 
becomes significant in its relation to the syndrome. 
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DISCUSSLON 


DR. E. D. PLASS, Iowa Crry, la.—We should be grateful to the pediatricians 
for attempting to remove some of the onus to which obstetricians had been submitted 
recently on every side. We have been blamed for many things for which we are 
not responsible. It is to be hoped that Dr. Shannon will eventually prove that his 
contentions are correct. I believe he is on the right track in insisting that alkalosis 
is probably the cause of the syndrome. There is no question but that alkalosis tends 
to increase edema. He may also be correct in his belief that the initial respiratory 
responses of infants tend toward alkalosis. We have all seen babies who shortly 
after birth showed evidence of cerebral injury but who without active therapy re- 
covered in the course of a few days. If we can hasten the recovery of such infants 
in whom he explains the symptoms of cerebral edema we will relieve our own 
minds very greatly. 

DR. OTTO S. KREBS, Sr. Louis, Missourt.—In Dr. Shannon's discussion of 
the prophylaxis of the condition, he emphasized that the addition of calcium to the 
mother’s diet is important. I think we should consider also the preservation of 
calcium in the mother and fetus as well as the addition of calcium to the diet. 


In toxemiec cases frequently babies are born with various of these symptoms and 
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formerly we said, ‘‘ Well, that baby was born of a toxic mother.’’ In preeclamptie 
toxemia we formerly were in the habit of giving epsom salts over a long period of 
time to bring the blood pressure down, to clear up the albuminuria and to increase 
elimination. At the time preeclampsia manifests itself in pregnancy, the fetus 
is storing its greatest amount of calcium, after the seventh month of pregnancy. 
With epsom salts and other cathartics food is hastened through the alimentary tract 
and there is not much opportunity for calcium or other mineral elements to be ab 
sorbed. If you add to this hurrying process diminished absorption, the additional 
fact that epsom salts, magnesium sulphate, is antagonistic to calcium and will 
precipitate calcium in its presence, then over a period of time with the administra 
tion of epsom salts, the mother at least will not be adding any calcium to her system. 
Whether she will be losing any or not I cannot say. 

My interest in this subject was brought about by a series of patients who pre 
sented high blood pressure, albuminuria, and preeclampsia, who were treated with 
vigorous use of epsom salts. In two babies there were symptoms of intracranial 
hemorrhage. These babies had cisternal punctures and spinal punctures with nega 
tive findings as far as hemorrhage was concerned. There were two babies that had 
intracranial hemorrhages which were found at autopsy or by spinal puncture. There 
was one baby born that had hemorrhages from the mucous membranes and umbilicus. 
There was another baby that developed tetany in a very few hours after birth. 


Since that time, I have been very sparing in my use of epsom salts. 


DR. SHANNON  (closing).—Regarding the proof of these contentions, it is 
understood that I am offering something as a theory that you, I hope, will prove 
right or wrong in the future. It is theory so far as the sequence is con 
cerned, but the clinical syndrome (cerebral edema) is constantly confused with true 
cerebral injury from bad obstetrics and with atelectasis is also a facet. The theory 
arises from the effort to correlate these clinical facts and will rise or fall as the 
future dictates. 

All symptoms do not necessarily oceur in every infant. Often, if cerebral edema 
is severe, the symptoms of tetany will be missed because they are overshadowed by 
the signs of cerebral pressure. This has been known to oceur both within and 
without my personal experience in cases of cesarean section where there had been 
no trial of labor and, therefore, no injury to the head. 

Many of the babies of my series have been from mothers who have presented 
symptoms varying from those of a mild tetanoid syndrome to severe eeclamptie 
convulsions; I have thought, therefore, that there might be some relationship between 


toxemias in the mothers and this problem in their infants. 


Bulliard: The Aschheim-Zondek Reaction in the Presence of a Dead Ovum, Bull. 


de la Soe. d’obst. et de gynéc, 1: 46, 1932 


Bulliard performed an Aschheim-Zondek test on a woman who was pregnant but 
in whom the ovum was presumably dead. The urine from this patient was injected 
into both male and female young rats. The tests were positive. A curettement 
showed a perfectly healthy placenta with membranes but there was no trace of an 
embryo. In spite of the absence of an embryo, the Aschheim-Zondek test was 
positive due to the fact that the placenta was alive and actively growing. This 
explanation agrees with positive Aschheim-Zondek tests in cases of hydatidiform 
mole and chorionepithelioma where no fetus is present, 

J. P. GreEENHILL. 


POSTERIOR VAGINAL HERNIA* 
REPORT OF CASE 
T. M.D., F.A.C.S., Mempuis, TENN. 
A TRUE posterior vaginal hernia is a rare condition and should 
not be confused with a pseudovaginal hernia (rectocele). Bueer- 


mann found only 86 cases of pelvic hernias in the literature, in 1932. 


Some of these seem very unauthentic, and others were not positively 


Fig. 1. —Peritoneal sac containing loops of small intestines present between pos- 
terior vaginal and anterior rectal walls. Insert shows usual line of incision for 
perineorrhaphy. (Drawing.) 
proved by operation, or postmortem examination. About 74 per cent 
of pelvic hernias are of the posterior vaginal variety. Fifty-nine cases 
of posterior vaginal hernias were found in these 86 cases. Williamson 
reported a posterior vaginal hernia in 1932 (Memphis Obstetrical and 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Milwaukee; Wis., October 5 to 7, 1933. 
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Gynecological Society). His case, with the addition of this report, 
makes a total of 61 cases reported. Such a rare condition makes the 


report of so dangerous a condition not only justifiable, but desirable. 


No attempt will be made in this report to review the literature, as the subject 
has been so well elaborated by some of the following writers. In 1736 Garengeot 
deseribed a case and later Sir Astley Cooper, Taylor, Baker, Gunz and others con- 


tributed to the subject. Thomas gave a splendid review of the literature and re- 


» 


Fig. 2.—Appearance of peritoneal sac after dissection from surrounding structures. 
Purse-string suture at neck of sac ready for closure. Insert (A) shows deep sutures 
through fascia and levator ani muscles. Second suture is used to anchor stump of 
sac to the posterior uterine wall. Insert (B) completion of perineorrhaphy. (Draw- 
ing.) 


ported a case in 1885. Chase, in 1922, gave a splendid review of levator hernias, 
with a report of a case. Miles, in 1926, Bueermann and Masson, in 1932, have given 
us a complete résumé of pelvic hernias, 

Postoperative vaginal hernia is omitted, as the condition is more of 
a prolapse than a hernia. Anterior vaginal hernia, pudendal hernia, 
ete., are also omitted. This report is confined to true posterior vaginal 
hernia. 


| 
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CASE REPORT 


Mrs. C.; white, sixty-five years of age, widowed seventeen years, Family history 
negative. Menopause at forty-two years. Obstetric history: para vii; oldest, thirty- 
seven years of age, youngest, twenty years of age. 

Seven weeks before consulting me the patient met with an accident, a fall which 
resulted in severe pain in the rectovaginal region. She was unable to work following 
the injury, until she had received surgical relief. A pelvic examination revealed a 
second degree laceration of her perineum, a large mass bulging through the posterior 
vaginal canal and vulva orifice (Fig. 1, A). The cervix was atrophied. The uterus 
was atrophied and in a normal position, with the exception of a very slight descensus. 
The appendages were negative. A preoperative diagnosis of a second degree lacera- 
tion with a vaginal hernia and a rectocele was made. 


Fig. 3.—Diagram shows enterocele enclosed in peritoneal sac. Arrow passes through 
constricted neck posterior to the uterus, 


The patient was operated upon Oct. 5, 1932. The usual incision and dissection 
for a high perineorrhaphy was made (Fig. 1, B). A peritoneal sae was encountered. 
The sac of the peritoneum was freed from the surrounding attachments without 
difficulty. The sae was incised and a loop of small intestines was pushed up (as- 
sisted by the Trendelenburg position) into the pelvic cavity. The enterocele de- 
scended through the mesial line of the pelvis, which is the weakest portion of the 
pelvie cavity. (Fig. 3.) Symmington states, ‘‘The mesial plane of the pelvis is 
about 2.5 em. thick, while laterally it is from 5 to 7.5 em.’’ The neck of the sac 
only admitted the index finger. The sae was ligated in the same manner that one 
would employ in performing an inguinal herniotomy. A suture was passed through 
the stump of the sac and sutured to the posterior surface of the uterus (Fig. 2, A). 
The rest of the operation consisted of the same technic as that employed in per- 
forming a high perineorrhaphy. 

Extra care was observed in bringing the fascia and levator ani muscles together 
higher up than usual (Fig. 2, B). The patient has remained free of her symptoms, 
or a recurrence, since the operation. 
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This patient consulted a physician due to the pain she suffered after an accident. 
A medicolegal question arose on account of the fall, which necessitated the patient’s 
discontinuing her work, due to the discomfort and inconvenience suffered. No doubt 
the hernia was present before the fall, but there was sufficient evidence that the fall 
caused a disability, by aggravating her previous condition. Due to the rarity of 
such cases, it was difficult for an insurance company to understand her true con 


dition, as they seemed only acquainted with a rectocele, or pseudohernia. 


Treatment.—The treatment of posterior vaginal hernia is operative. 
In those with a small opening into the peritoneal cavity, following out 
the principles observed in other hernias is sufficient. However, fixing 
the stump to the posterior surface of the uterus will materially assist 
in a permanent result. If the patient is laparotomized, then the sae 
should be freed from below and inverted into the pelvic cavity. If 
there is a large hernial opening, prolapse and other pelvic pathology, 
a laparotomy is indicated. 


REFERENCES 
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651 MEDICAL ARTS BUILDING 
DISCUSSION 


DR. J. L. BUBIS, CLEVELAND, OnI0.—I had a similar case a few years ago in 
a woman of sixty-two who had had a previous perineorrhaphy. Within a year she 
developed what was thought to be a recurrence of a rectocele. The change in size 
of the tumors with each movement of respiration helps to make a definite diagnosis, 
With a real deep inspiration the tumor in this case was almost the size of a 
grapefruit. 


DR. ELMER M. HANSEN, LINCOLN, NeEBRASKA.—I wish to report a recent case 
in a nineteen-year-old primipara. When I first saw her she was in labor at seven 
months with a mass the size of the fist protruding from the introitus. She de 
livered very promptly after I first saw her. This mass proved to be a vaginal 
hernia, but in contradistinction to the case here reported, was not the usual text 
book type, coming down either anteriorly or posteriorly. It herniated directly 
from the vault of the vagina on the right side. The site of first impulse was im 
mediately lateral to the cervix. A very definite ring was felt which included approx 


imately the entire right half of the vaginal vault. 


HEMOPERITONEUM RESULTING FROM HEPATIC 


TRA UM ATISM % 


BIRTH 


GERALD Rocers, B.S., M.D., Cuicaco, ILLINoIs 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 
the Chicago Lying-In Hospital) 


NJURIES to the fetal liver are by far the most common of the intra- 

abdominal birth traumatisms. One reason they have received so 
little recognition in obstetric and pediatric literature is that the con- 
dition is rarely diagnosed antemortem. The fact should be stressed 
that contrary to the general opinion not only the parenchymal ruptures 
lead to fatal hemorrhages, but also serious and sometimes fatal sub- 
capsular hemorrhages occur not infrequently. 

The etiology of this condition may be divided into two general 
headings: asphyxia and trauma. | 


ASPHYXIA 


Subcapsular petechial hemorrhages are rarely absent in deeply 
asphyxiated infants, and small subcapsular hemorrhages of the liver 
are often found on postmortem examination, even after spontaneous 
deliveries. They are discovered more often after difficult operative 
procedures, such as version and breech extraction. Serious subeap- 
sular hemorrhages of the liver, as a result of asphyxia, have not been 
reported, although marked hemorrhages into the adrenal gland, with 
rupture and fatal intraperitoneal hemorrhage, is mentioned in almost 
every standard textbook of pediatrics. We have encountered such a 
case at autopsy. 

In Dr. Adair’s Minneapolis series, which consists of 1,046 fetal 
autopsies, there were 53 cases of subcapsular hepatic hemorrhages, 
which constitute approximately 5 per cent. In the same series there 
were 10 cases of hemoperitoneum, resulting from laceration of the 
capsule covering the hematoma, and 4 cases of actual rupture into the 
hepatic parenchyma. In the above 5 per cent, the majority of the 
cases showed other small visceral hemorrhagic lesions and gave elini- 
cal histories of asphyxia. Sixty-eight per cent were premature in- 
fants. 

TRAUMA 


Subcapsular Hematomas.—These are not infrequent and may vary 
in size from mere petechiae to subcapsular tumors containing from 10 
to 40 ¢.c. of blood. Occasionally, one of considerable size oceurs, 
separating the visceral peritoneum and forming a true hematoma. 


*Read at a meeting’ of the Chicago Gynecological Society, November 17, 1933. 
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Dittrich states that these are found generally on the anterior-superior 
surface of the right lobe, although hematomas on the inferior hepatic 
surface are also described. 

Subeapsular hematomas are not uncommon even in spontaneous ce- 
liveries. Hedren, in his series of over 1,000 fetal autopsies, discovered 
among the hepatie injuries one rupture prior to labor; a small pre- 
mature infant in the breech position was expelled completely with- 
out manual aid. This authentic observation is contrary to that of 
Dittrich, an authority on forensic medicine, who asserts that he had 
never known of a rupture of the liver without some external trauma. 

The association of gross hemorrhagic lesions elsewhere in the body 
in many of the reported cases of subcapsular hematomas might cause 
one to recognize a constitutional factor, such as is present in hemo- 
philia and hemorrhagic disease of the newborn, in addition to the 
mechanicotraumatie causes. This assumption is further supported by 
Lundquist, who has collected from the literature 49 cases of intra- 
abdominal hemorrhage in newborn infants. Seventy per cent of these 
occurred in males, against 30 per cent in females. In the same series, 
17 deaths due to subeapsular hematomas with laceration of the cap- 
sule, and 5 cases with actual rupture of the hepatic parenchyma were 
noted. Hepatic hemorrhages constituted 38 per cent of the reported 
cases of intraabdominal hemorrhage. 

Laceration of the Capsule—Rupture of the capsule covering a previ- 
ously formed subcapsular hematoma is, in all probability, the most 
common cause of intraperitoneal hemorrhage in the newborn, as the 
result of birth trauma. This type must be separated distinctly from 
deep ruptures into the hepatic parenchyma. Fatal hemorrhages from 
the capsule may occur without macroscopic evidence of injury to the 
parenchyma itself. Also, the danger of rupturing a subcapsular 
hematoma during the neonatal period may not be too strongly 
stressed. It is significant that deaths resulting from fatal intra- 
abdominal hemorrhage, due to liver trauma, usually occur on the 
third or fourth neonatal day. Prophylactic treatment by which all 
large babies, especially those born by difficult operative procedures, 
are handled as little as possible, and by the assignment of a special 
nurse, has been justly advocated. 

Rupture of the Hepatic Parenchyma.—<Actual ruptures into the 
hepatic parenchyma are comparatively rare and always result in serious, 
if not fatal, intraabdominal hemorrhage. An early diagnosis is essen- 
tial in this type. Parenchymal ruptures are usually produced by opera- 
tive deliveries and are the result of severe traumatization. 


Gymnich was able to collect 9 cases of actual rupture of the fetal 


liver during spontaneous delivery. He believes that the ruptures of 


the liver occur on the surface at the site of greatest tension, and pass 
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downward into the hepatic substance, and that they are probably due, 
in general, to a doubling of the fetal body. A ease is illustrated in which 
this was done by a projecting promontory of the sacrum in an infant of 
excessive size. 

Ruptures of the hepatic parenchyma have been reported by Bureau 
and Strassman, in which the presumed etiologic factor was the fall of 
the baby in a precipitate labor, with the mother in a standing position, 
and resultant sudden traction on the umbilical cord. Koehler confirmed 
this report experimentally, showing that actual rupture into the hepatic 
substance could be produced by sudden traction on the funis, producing 
a tear into the liver by a pull on the suspensory ligament. 


ETIOLOGY 

There are several etiologic factors in the production of hemorrhages 
and actual parenchymal ruptures. The most outstanding is the com- 
pression of the fetal liver. This type of trauma is not uncommon, 
often being produced by a doubling of the fetus in podalie version or 
by improperly directed traction during a breech extraction. 

From a review of the literature, which consists chiefly of case re- 
ports, one is impressed by the variety of etiologic factors presented. 
From the number of cases resulting from spontaneous vertex deliveries 
with normal pelves, one is led to believe that dystocia, with resultant 
compression of the passenger by the soft tissues, does not play a 
minor role, especially when the infants are of excessive weight. Genell 
presents 3 cases with subcapsular hematoma, 2 of which were suecces- 
sive deliveries by the same mother, asserting that the repetition of 
the accident was, in all probability, due to the fact that she had an 
obliquely contracted pelvis. A Niagele pelvis was diagnosed later 
by the x-ray. 

A tabulation of the cases reported is given in Table I, showing the 


etiology or important facts in the history and the symptomatology. 
DIAGNOSIS 


Early diagnosis of this condition is essential if the infant is to sur- 
vive. To date, there is, to the best of our knowledge, only one case 
in which the diagnosis was made and surgical treatment instituted in 
time to save the infant (Rubovitz and Strauss). 

In one of our eases the diagnosis was made antemortem, but the 
infant was moribund at the time, and death occurred before surgical 
treatment could be earried out. 

In the diagnosis of this serious accident the case history is very 
important and the size of the infant is of special significance. An 
analysis of case reports reveals that death occurs either immediately 
or on the third or fourth neonatal day. It may occur in the former 
as the result of a sudden large intraperitoneal hemorrhage, which is 
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TABLE I 


PROBABLE ETIOLOGIC FACTOR 

Found five cases of liver injury in 144 fetal autopsies (three 
parenchymal ruptures and two subcapsular hemor- 
rhages ). 

(a) Seventh child, weight 13% pounds. Subeapsular 
hematoma with laceration and hemorrhage, spon- 
taneous vertex delivery, with some difficulty in 
shoulder extraction. 

Subeapsular hemorrhage in infant in which crani- 
otomy had been performed. 


Large infant; breech extraction. 
High forceps; Kristeller expression to aid in delivery. 


Breech extraction. 


Schultze’s swingings. 

Sharp blow against mother’s abdomen the day before de 
livery. 

abdomen of an 


Unintentional blow 


infant. 


against asphyxiated 


Schultze ’s swingings in a child born by cesarean section. 
Suddeu exitus on fourth day following breech extraction. 


Spontaneous delivery of large full-term infant, with sud 
den death on fourth day. 
Spontaneous delivery in a para vi; no asphyxia. 


Subcapsular hematoma in a spontaneous delivery; possibly 
due to strong uterine contractions from pituitrin. 


Spontaneous breech. 
Schultze’s swingings. 


Fall of baby in precipitate labor with mother in stand 
ing position, 


Fall of baby in precipitate labor with mother in standing 
position. 

Three two in successive pregnancies in the same 
mother with obliquely contracted pelvis. 


cases; 


Spontaneous vertex delivery of 10% pound infant with 
deep perineal laceration. Death on the fourth day; 
laceration of capsule of hematoma. 


Two cases: 

(a) Large baby, spontaneous delivery. Abdominal 
manipulation to rotate occiput from posterior to 
anterior position. 

(b) Large baby, spontaneous delivery. 
pressure with pains to aid in delivery. 


Abdominal 


Difficult breech extraction; signs of abdominal hemorrhage 
on third neonatal day; repeated blood transfusions. 
Laparotomy showed rent in liver which was sutured 
and packed. Recovery. 
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usually diagnosed only at autopsy; in the latter from laceration of 
the capsule covering a subcapsular hematoma, or the dislodgment of a 
clot which had been previously formed in a parenchymal tear. 

Symptoms of this condition in the newborn are usually characterized 
by the following: (1) Marked pallor, (2) restlessness, (3) painful 
ery, (4) subnormal temperature, (5) perspiration, (6) shallow and 
labored respirations, and (7) abdominal distention with possible fluid 
wave in advanced cases, 

We wish to emphasize that in any case in which the diagnosis of 
intraperitoneal hemorrhage is suspected there is a safe and reasonably 
accurate diagnostic procedure readily available, namely, abdominal 
paracentesis. One must remember that in such cases serious illness 
is not manifested until there has been a considerable extravasation 
of blood into the peritoneal cavity. Then death is prone to occur 
rapidly and usually quite unexpectedly. One cannot overemphasize 
the fact that the condition can be diagnosed, and that early diagnosis 
is imperative if surgical treatment is to be of any avail. 


TREATMENT 


The treatment, merely for reasons of clinical obstetric importance, 
might be listed under two headings, namely, prophylactic and surgical. 

Prophylactic —Certainly, one of the most important steps in the 
treatment of this condition might be termed as ‘‘ prophylactic’’ and be 
carried out during the scecond stage of labor. From the review of our 
cases, as Well as those in the literature, we suggest a few procedures 
to be avoided: 


1. Pituitrin in the first stage of labor (three of our patients had _ received 
pituitrin in medical inductions). Other similar cases are reported, 

2. Too forceful Kristeller expression as an aid in delivery of the shoulders. 

5. Sudden flexion of the fetal spine after delivery due to attempts to grasp the 
slippery infant. 

4. Traction on the umbilical cord. 
5. All methods of resuscitation of the newborn which, in themselves, may pro- 
duce viscera! trauma, viz., Schultze’s swingings, ete. 

6. Careless handling of infants of excessive size or any infant who has been 
horn after difficult labor. 


Surgical—tThe only treatment for this grave aecident, once the 
diagnosis is established, is a surgical procedure. Immediate blood 
transfusion is the most important and should be the first step. 
This can be done easily in any hospital. A matched donor, though 
preferred, is not essential in the newborn, especially in an emergency, 
since agglutinins are not as active at this time. The blood of any Type 
4 donor may be used safely. 

The use of citrated blood is preferable, since, contrary to the general 


consensus of opinion, the sodium citrate aids rather than retards 
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coagulation of blood in vivo (Weil and Neuhof and Hirschfeld). In 
such eases, the use of citrated blood has an additional advantage, since 
sufficient blood may be drawn at one sitting and kept at hand for 
repeated transfusions. It is unwise to give more than 100 to 150 e.e. 
of blood at one time. In our clinic we use the scalp veins, inserting 
a very fine needle, but the fontanel jugular, or other veins are equally 
satisfactory. 

The blood transfusion can be given usually while preparations for 
laparotomy are carried out. Exposure of the bleeding point with 
hemostasis of the area by suture and pack constitutes the active sur- 
gical treatment. 


Mig. 1.—Case 1. Photograph of baby at autopsy showing subcapsular hematoma on 
inferior surface of right lobe, with laceration and hemoperitoneum. 


We wish to emphasize that such cases, if diagnosed early, are not 
futile providing active surgical procedures are carried out without 
delay. 


CASE REPORTS 


CASE 1.—Baby W. (No. 88,707) (Fig. 1.) The mother was a twenty-nine-year-old 
primipara with a mild generally contracted pelvis. Her prenatal record was normal. 
She entered the hospital on Aug. 19, 1933, forty weeks pregnant, with the bag of 
waters ruptured. She was not in labor. Medical induction consisted of four doses 
of quinine sulphate (gr. 3) and fractional doses of pituitrin. Presentation was 
occiput right posterior. There was a tedious prolonged first stage of labor (forty 
hours) and incomplete dilatation of the cervix at the time of interference. The 
cervix was dilated completely from 9 em. by manual stretching under ethylene 
anesthesia, and the head was rotated manually to O.D.A. position. Delivery was 
completed by midforceps, only moderate traction being required. A second degree 


left mediolateral episiotomy was made previously. There was no dystocia with the 
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shoulders or trunk. The baby weighed 3,740 gm., and was not asphyxiated. The 
baby left the birth room apparently in good condition. 

The baby appeared normal while in the nursery and nursed vigorously. The 
initial weight loss was 270 gm. On the morning of the sixth day the baby was 
brought to the mother for the usual 7 A.M. feeding and nursed normally, but while 
at her breast the mother noticed a beginning pallor. The infant was returned to 
the nursery at 7:15, at which time a marked pallor was present. The skin was a 
bluish white, the baby was fretful and had a whining cry, clammy extremities, and 
respiration was shallow and rapid. Temperature was 36° C. The baby was given 
caffeine sodio-benzoate (3 minims) and oxygen and carbon dioxide. At this time 
respiration was labored and the infant gasped for breath. A tentative diagnosis 
of intraabdominal hemorrhage, probably resulting from rupture of the liver or 
Jaceration of a subcapsular hematoma, was made. Abdominal paracentesis was per- 
formed and 20 ¢.c. of blood were aspirated, confirming the diagnosis of hemoperitone- 
um. The baby died ten minutes later. 


Fig. 2.—Case 2. Photograph of gross specimen of fetal liver, showing subcapsular 
hematoma on anterior surface of right lobe, with laceration. 


Autopsy Findings—A gross intraabdominal hemorrhage filling the peritoneal 
cavity, with a large adherent clot at the inferior surface of the liver, was noted. 
Further examination revealed a large subcapsular hematoma on the inferior surface 
of the right lobe, approximately 5 em. in diameter, There was a rent in the capsule 


3 em, long. The adrenal glands showed no evidence of trauma. he other viscera 


were negative. 


Case 2.—Baby 8, (No. 75,727) (Fig. 2.) Delivered Jan. 25, 1933. Diagnosis of 
hematoma of right lobe of liver. 

The mother was a para ii, gravida iii, who was from twenty-eight to thirty weeks 
pregnant and suffering from a preeclamptic toxemia. She was not in labor when 
admitted, the membranes had ruptured and the head was floating. Blood pressure 
was 140/90. Labor began on the same day following medical induction of Oleii 
ricini, quinine, and intranasal pituitrin. She was admitted to the birth room with 
prolapse of the cord and a 3 or 4 em, dilatation. The cord was in the introitus 
and pulsating. While attempting to replace the cord, the pulsation ceased and 


é 
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the fetal heart tones, which had been heard distinctly before, had disappeared. An 
easy Braxton-Hicks version was then performed and a stillborn female infant 
weighing 1,960 gm, was extracted one and a half hours later, 

Autopsy Findings.—The entire peritoneal cavity was filled with dark red blood. 
Some clots were present about the right lobe of the liver, The liver itself was 
normal in size for the period of gestation and presented a mottled appearance. The 
right lobe had a large subcapsular hematoma on its anterior surface which measured 
4 cm. in diameter. There was an irregular rent 2 or 3 em. There was no evidence 
of hemorrhagie lesions elsewhere in the body. The anatomical diagnoses were as 
follows: (1) Intracranial hemorrhage, (2) subcapsular hematoma of the right 
lobe of the liver, with gross intraabdominal hemorrhage, (3) two small tears in the 
falx cerebri, (4) small rent in the superior sagittal sinus, (5) complete bilateral 


pulmonary atelectasis, and (6) prematurity. 


CASE 5.—Baby MeG. (No. 80,560), The mother, admitted on Aug. 21, 1930, for 
induction of labor, was a normal primipara except for a justominor pelvis. The 


indications were postmaturity. An attempted medical induction had been done 


Fig. 3.—Case 4. Photograph of gross specimen of fetal liver, showing large sub- 
capsular hematoma on the anterior surface of the right lobe, with laceration of the 
capsule, 


two days before but had been discontinued because of irregular heart tones. Me 
chanical induction was done by insertion of gauze in the cervix. The first stage of 
labor lasted forty-nine hours and was terminated by Duhrssen’s incisions and mid- 
forceps. A female infant weighing 5,780 om. was delivered with moderate difficulty. 
The baby was admitted to the nursery in good condition, 

On the second day the infant, which had been quite normal previously, suddenly 
became pallid and developed a gasping, painful ery. No suggestion of intracranial 
hemorrhage was noted, The abdomen was firm but not distended, Internal hemor- 
rhage was suspected, The infant died within one hour of the onset of symptoms. 

Autopsy Findings.—The abdominal cavity contained a large amount of fluid and 
blood elots, estimated at 100 ¢.c. The liver seemed to be the only souree of hem- 
orrhage. There was a large rent in the capsule along the anterior margin of the 
right lobe and the capsule was entirely separated from the superior surface of this 


lobe, 


CASE 4.—Baby (No. 25-403) (Series of Minneapolis Autopsies, F. L. Adair) 
(Fig. 3). The mother was a_ twenty-year-old primipara, with the baby in the 


vertex presentation, The onset of labor was spontaneous. The duration of the 


as 
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first stage was thirteen hours, with a three-hour second stage which was terminated 
by low forceps. The child was normal at birth; no asphyxia. 

The child was doing well except for the failure to regain the initial weight loss. 
On the fifth day it was placed at the breast at 10 A.M. After it 
the nursery it was fretful and the interne was called, 


was returned to 
Because of marked pallor 
the bleeding and coagulation time were taken. There was noted a profuse perspira- 
tion and clamminess of the extremities. The baby was given stimulation, but con- 
tinued to grow weaker. Death occurred the following morning at 4 A.M., eighteen 
hours after the onset of symptoms, 

Autopsy Findings.—The peritoneal cavity contained 500 ¢.c. of fluid and clotted 
blood, A large bluish-black collection of blood was found beneath the capsule of 
the liver on the superior surface of the right lobe, 5 by 6 em. and 2 em. in thickness. 
Near the reflection of the peritoneum on the diaphragm a laceration 1 by 2 em. was 
found. 

Note.—In the first case of this series the diagnosis of intraabdominal hemorrhage 
was made antemortem and confirmed by paracentesis, but too late to institute surgical 
therapy. In the last case the infant lived eighteen hours after the onset of symptoms. 
In any suspected cases the simple and safe diagnostic procedure of paracentesis 
should be done immediately, and if positive, immediate transfusion of citrated blood 
may keep the infant alive until hemostasis can be obtained by laparotomy. 


CONCLUSIONS 


1. Attention is called to a condition which is not so rare as is com- 
monly suspected, and one which may explain many unexpected 
neonatal deaths of obscure etiology, previously blamed to pathology 
of the thymus, ete. 


2. The condition, if diagnosed immediately, should be treated sur- 
gically without delay. 

3. Since immediate diagnosis is imperative, abdominal paracentesis 
as a safe and reasonably accurate diagnostic procedure is recom- 
mended in all suspected cases. 

4. Prompt transfusion with citrated blood, either concomitant with 
or prior to laparotomy, and hemostasis by suturing the hepatie par- 
enchyma, are life-saving procedures. 

5. Extreme gentleness in handling all babies of excessive size, as 
well as those delivered by difficult operative procedures, cannot be 
too strongly urged. 
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5848 DREXEL AVENUE 
DISCUSSION 

DR. W. H. RUBOVITS.—At Michael Reese Hospital in the last three years in 
over 160 autopsies on infants, hemorrhage other than a few petechiae in the liven 
has never been encountered. Most of these autopsies have been, however, in pre- 
mature infants. So the condition is not common, and yet, it occurs frequently 
enough to be of very great importance due to the fact that, as we were very lucky 
to be able to demonstrate, it is amenable to surgical treatment and to surgical 
treatment only. It opens up a very important line of thought and action which has 
been neglected in the past. 

Unfortunately the objective symptoms available for diagnosis are few until the 
peritoneal cavity is filled with blood. The pallor, the change in the cry, the sweat 
ing, and finally, the distention in the abdomen occur during the period of great 
danger to the infant and must be promptly recognized and treated. 

The skill of the obstetrician is the only prophylaxis. These accidents occur 
chiefly in the difficult deliveries. 


PARASACRAL ANESTHESIA IN OBSTETRICS* 


Beatrice E. Tucker, M.D., Aanp Harry B. W. BeNARon, M.D. 
Cuicaco, 


(From the Department of Obstetrics and Gynecology, Northwestern U nive rsity, and 
the Department of Obstetrics, Chicago Maternity Center) 


ARASACRAL anesthesia, so far as we could determine, is a form 
Pe regional anesthesia new in obstetrics. Braun, deriving the idea 
from the paravertebral technic of Sellheim and Liawen, termed the 
blocking of the anterior sacral nerves as they leave the anterior sacral 
foramina, parasacral anesthesia. As Braun says, ‘‘In this way the 
pelvie nerves, the entire pudendal plexus and the posterior cutaneous 
femoral nerve are interrupted and a complete anesthesia of the pelvic 
organs and the lower part of the pelvic peritoneum is obtained.”’ 

In recent years there has been a general awakening of interest in 
local anesthesia, especially in regional block. DeLee, Falls, Gellhorn, 
Greenhill, King and others have successfully used local infiltration 
and pudendal block methods for cesarean section, episiotomy and 
perineorrhaphy as well as low forceps. Meeker and Bonar report a 
series of 90 cases, normal and operative, done under transsacral and 
caudal anesthesia. Parasacral anesthesia has been used in general 
surgery and gynecology, and its feasibility attested by the writings of 


Braun, Burgkhardt, Bergendal, Farr and Staffel. Frigyesi, of Buda- 


*Read at a Meeting of the Chicago Gynecological Society, November 17, 1933. 
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pest, in 1917, in reporting a series of gynecologic operations, gives 
brief mention to two forceps operations done under parasacral anes- 
thesia. 

Our use of local anesthesia has been one of necessity, since anes- 
thetists, skilled in inhalation methods, have not been available to us. 
The demands of our home delivery service at the Chicago Maternity 
Center, which approximates 3,400 confinements yearly, forced us to 
develop a satisfactory local anesthesia technic for major operative 
work. 

We have had no experience with spinal, transsacral, caudal, or para- 
vertebral anesthesia. Infiltration and pudendal block, though satis- 
factory for low forceps and minor obstetric procedures, we found in- 
adequate for major work in delivering from below. The painful 
uterine contractions did not stop. If a version were planned or a 
manual rotation indicated, or if it were necessary to bring down a 
foot, relaxation of the uterus was not obtained. Also, attempts to 
incise the undilated cervix by Diihrssen’s technic were defeated by 
the presence of pain. Nothing but a low forceps could be done and 
traction pains were almost always felt. 

In our search for a satisfactory local anesthesia technie for home 
use, one in which the spinal canal was not invaded and one to which, 
as far as could be determined, no fatalities or severe reactions had 
been ascribed, we found parasacral anesthesia as described by Braun 
applicable. The following technic has been developed for obstetric 
Cases. 


TECHNIC 


Armamentarium.—Two hundred cubie centimeters of freshly made % per cent 
procaine adrenalin solution (2 m. of 1-1,000 adrenalin is added to every 30 c.c. of 
procaine). One 10 ¢.c, Lundy syringe. One No, 23 gauge 3 em. Labat needle. Two 
No, 20 gauge 15 em. Labat needles with guard 1 em. from the hub. 

Method.—The patient is prepared and draped for operative delivery and placed 
in exaggerated lithotomy position with the hips well over the edge of the table. 
The legs are held by two assistants, not in stirrups. This contributes to the com- 
fort of the patient. The region about the anus is painted with half strength iodine 
solution. The index finger of the left hand is placed in the rectum and the sacro- 
coccygeal joint palpated. Next an intradermal wheal is made at the level of this 
joint, from 1% to 2 em, on either side of the midline. The small fine needle is 
used for this injection. The 15 em. needle is grasped by the hub. It is introduced 
on the left side, through the wheal, at the level of the sacrocoeceygeal joint. The 
point of the needle feels its way over the edge of the last sacral vertebra and is 
advanced along the anterior aspect of the sacrum in contact with the bone and 
parallel to the midline. At a point from 6 to 7 em. above the level of the sacro- 
coccygeal articulation, the second sacral foramen is encountered. If blood does not 
drip from the hub of the needle, the syringe is attached and the injection of 4 
per cent procaine adrenalin solution is started. As the needle is slowly with- 
drawn from 60 to 70 ¢.e. of solution is deposited between the second and the fifth 
sacral foramina. The needle is then withdrawn to the edge of the last sacral 
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vertebra and its direction changed to a slight angle upward (15 degrees), so that 
it points toward the linea terminalis. It is advanced, parallel to the midline. At 
a point from 9 to 10 em. above the level of the sacrococcygeal articulation, the first 
sacral foramen is encountered. From 20 to 30 ¢.c. of solution is left here. The 
needle is again almost withdrawn and the direction changed so that the point comes 
to lie over the coceyx. Ten cubic centimeters of solution is injected between the 
rectum and the ecoeeyx, thus blocking the sacrococeygeal plexus of nerves. The 
procedure as above outlined is now repeated on the right side. 


The average amount of procaine adrenalin solution used is 200 @.¢., 100 ee. on 


‘ee Infiltrating 
anococcygeal 
plexus 
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Fig. 1.—Demonstrates the site of injection and the position of the needle. 


each side. We have, however, on large women used 150 ¢.c. on each side. No at 
tempt is made to hit the individual sacral foramina, The solution is simply dis 
tributed on the anterior aspect of the sacrum from the first to the last anterior 
sacral foramen. It takes about fifteen minutes to complete the injection. 
Anatomy.—The sacrum is a curved, wedge-shaped bone, tapering from above 
downward, It is slightly coneave from side to side and from above downward. 
However, the third, fourth, and fifth sacral segments lie almost in the same plane. 
It is thus possible to pass a needle from the last to the second sacral foramen, 


keeping in contact with the bone all the way. The anterior sacral nerves pass out 


of the anterior foramina laterally in four shallow grooves. The pyriformis muscle 


is attached to slight ridges between these grooves. The fascia covering this muscle 
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extends over the front of the sacrum and is attached to the margins of the anterior 
sacral foramina, ensheathing the nerves at their exit. 

The anterior branches of the sacral and coccygeal nerves form the sacral and 
pudendal plexuses. Each of these nerves receives a grey ramus communicans from 
the corresponding ganglion of the sympathetic trunk. The sacral sympathetic trunk 
runs on each side over the front of the sacrum medial to the anterior foramina. 
From the third and sometimes from the second and fourth nerve a white ramus 
communicans is given to the pelvie plexuses of the sympathetics. 

The sacral plexus is made up of the anterior division of the first and a portion 
of the anterior division of the second and third sacral nerves, These nerves lie 
anterior to the pyriformis muscle, between it and the pelvic fascia, The anterior 
branches of the fourth and fifth lumbar nerves run down over the pelvie brim on 
top of the iliopsoas muscle to join the sacral plexus. These lumbar nerves lie too 
far laterally to be affected by parasacral anesthesia. 


Fig. 2.—Demonstrates the needle in place with the head engaged. 


The following nerves are blocked by parasacral anesthesia: 

1. The posterior cutaneous nerve (small sciatic nerve) (S. I, II, Ill, Fig. 3). 
This nerve sends branches to the skin of the perineum, the skin covering the gluteal 
muscles and to the skin covering the medial and posterior aspect of ‘the thigh 
as well as the lower part of the labia majus. 

2. The pudendal plexus (S. II, III, IV, V and the coceygeal nerve) gives off 
the following nerves: 

A. Pudendal nerve (S. II, III, IV), the branches of which are: (a) The in- 
ferior hemorrhoidal nerve, which is distributed to the sphincter and the skin about 
the anus. (b) The perineal nerve which supplies the skin of the labium majus 
and sends motor fibers to the transversus perinaei superficialis, the sphincter cunni 
muscle, and the constrictor urethrae. (¢c) The dorsal nerve of the clitoris. 

B. Visceral branches (S. III, IV) distributed to the bladder, rectum, vagina, 
and uterus, 

C. Muscular branches (S. IV) supply the levator ani, coecygeus and sphincter 
ani externus. Cutaneous filaments also supply the skin in the region of the 
coccyx. 
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D. Anococeygeal nerve (S. IV, V and coceygeal nerve) forms the coccygeal 
plexus and supplies the skin in the region of the coceyx. 

In addition to the above cerebrospinal nerves the sacral sympatheties are also 
blocked. The sacral sympathetic efferent fibers leave the spinal cord with the 
anterior roots of the first, third, and fourth sacral nerves. These form the nervi 
erigentes which proceed to the hypogastric plexuses which in turn terminate in 
the pelvic viscera. Motor fibers pass to the smooth muscle of the descending colon, 
rectum, anus, and bladder. Vasodilators are distributed to these organs and to 
the external genitalia. Afferent sympathetic fibers conduct impulses from the 
pelvic viscera to the second, third, and fourth sacral nerves. 

Little is known of the nervous mechanism of the uterus. There are independent 
nerve centers in this organ because it acts even though severed from the body 


(Ottow). The uterus receives its sensory fibers from the cerebrospinal sacral 
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Fig. 3.—The nerves of the uterus after Frankenhiuser, 


nerves. Sacral sympathetics are distributed to it via the hypogastric and utero 
cervical plexuses. The latter are large plexuses lying on either side of the cervix. 
They receive fibers from both cerebrospinal and sympathetic nervous systems from 
higher levels through the presacral ganglion which lies at the bifureation of 
the aorta, 


DIFFICULTIES INCIDENT TO THIS PROCEDURE 


Care should be taken to locate the needle in a position anterior to 
the sacrum, as it is possible to pass it up posteriorly and no anesthesia 
would result. If the sacrum is unduly curved or the ridges between 
the sacral foramina pronounced, there is difficulty in keeping in con- 
tact with the bone as the needle advances. Until one is practiced in 
the technic, it is not easy to keep the needle parallel to the midline 
and in contact with the sacrum; consequently, the solution is de- 
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posited in the muscles or above the pelvic fascia and no anesthesia 
results. Care should be taken not to perforate the rectum. If the 
needle is passed in and out through the tissues many times, and the 
periosteum traumatized, the patient suffers undue pain. An imperfect 
needle may break off. A word of warning may be permitted to be 
sure one has the correct percentage of procaine. 


CON TRAINDICATIONS 


Infection of the external genitalia such as open lesions, bartholinitis, 
pustules, rectovaginal or ischiorectal fistula are absolute contraindica- 
tions to the use of parasacral anesthesia. In cases of frank intra- 
partum sepsis it should be avoided. Wherever an extraction of the 
baby must be accomplished rapidly, as in cases of fetal asphyxia, and 
where there is threatening rupture of the uterus, a general anesthetic is 
indicated. The time element involved in inducing the local anes- 
thesia prohibits its use. 

The principal objections that have been raised against parasacral 
anesthesia are: First, that it is too difficult a procedure to hit the 
individual sacral nerves (Gellhorn). This objection can easily be met, 
since no attempt is made to strike the individual nerves. The hollow 
of the sacrum need only be filled with solution. Second, it has been 
assumed that the engaged head is an insurmountable obstacle to this 
procedure. This has not been our experience, since we have no diffi- 
culty in inducing parasacral anesthesia with the head deeply engaged. 

The preliminary report of the use of parasacral anesthesia which 
follows (see Table I) is based on the clinical observations and results 
of 50 operative obstetric cases. These cases represent the most diffi- 
cult operative deliveries out of cases delivered between March 10 and 
Aug. 19, 1933. The operations were performed on women of various 
temperaments. In some cases there were contraindications to the use 
of an inhalation anesthetic. Three patients had upper respiratory 
infections and four were toxemie with either hypertension or albumin- 
uria. Two were heart cases with compensated mitral stenosis. All the 
work, with the exception of two cesarean sections, was done in the 
homes of the patients. 

Five cases had preoperative morphine gr. 14. While this helped to 
quiet the patient, we abandoned its use because the babies were nar- 
cotized. The remaining cases were delivered without the use of any 
preliminary medication. 

RESULTS 


Farr’s four-group classification for the evaluation of local anes- 
thesia has been adopted, and in our eases we succeeded as follows: 
(1) Ideal, 34 cases. (2) Satisfactory, 13 cases. (3) Mixed, 1 ease. 
(4) Unsatisfactory, 2 cases. 
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Ideal Anesthesia.—lf the indicated operative procedure was carried 
out without discomfort to the patient the anesthesia was considered 
ideal. In these cases the uterine contractions were abolished, no trae- 
tion pain was felt, and complete anesthesia of the skin over the 
perineum was present. 

Satisfactory Anesthesia—Where the indicated operative procedure 
was carried out without unbearable discomfort to the patient, the 
anesthesia was considered satisfactory. In these cases the painful 
uterine contractions were abolished, traction pains were almost al- 
ways abolished, skin anesthesia was partial, incomplete or absent, and 
the parasacral injection in some of these cases was complemented with 
infiltration of the perineum. 

Mixed Anesthesia.—If it were necessary to complement the parasacral 
with general anesthesia to accomplish any part of the operative pro- 
cedure, the anesthesia was classified as mixed. 

Unsatisfactory Anesthesia.—The anesthesia was considered a failure 
where it was necessary to abandon local anesthesia and resort to ether. 

Uterine Contractions —The painful uterine contractions were abol- 
ished in 41 cases. Usually by the time one side was injected the con- 
tractions ceased altogether. We are unable to explain this phenome- 
non. For from fifteen to twenty minutes the uterus is relaxed. At 
the end of this time the contractions return but are not painful. Dur- 
ing the quiescent period a version may be done, a foot brought down, 
or a head manually rotated. The following case report illustrates the 
amount of relaxation which can be obtained. 


CASE 2977.—A thirty-year-old para vii had delivered six full-term babies spon- 
taneously, the largest weighing 6%4 pounds. The patient was two weeks overdue. 
The pelvis was slightly flat, measurements 25-27-29-18, diagonal conjugate 1144, true 
conjugate 10 ¢m., occipito laeva transversa, with marked Litzmann’s obliquity. An ear 
was palpable over the inlet. First stage, thirty-three hours; second stage, three hours. 
Bag of waters had ruptured three hours previously. Station, head floating. Fetal 
heart tones 132. Blood pressure 136/98; temperature 99° F., pulse 85. Moderate 
pains every three minutes. There was a history of a recent respiratory infection. 
Preoperative medication, morphine gr. 4, atropine gr. 1/150; 205 c.e. of % per 
eent procaine adrenalin solution was injected parasacrally. The time taken for 
the injection was twelve minutes. A vaginal examination made following the 
injection showed the head to be occipito left anterior 45 degrees, station floating. 
A tight Bandl’s contraction ring encircled the neck. It was impossible to push 
one finger past this ring. Thirteen minutes following the completion of the para- 
sacral injection the contraction ring disappeared and the uterine contractions were 
entirely abolished. Skin anesthesia was complete and lasted one hour after her 
return to bed. A podaliec version was slowly, easily and painlessly accomplished. 
Baby weighed 914 pounds, There was some difficulty encountered with the extrac- 
tion because of mechanical disproportion. However, all the maneuvers were facili- 
tuted by the marked relaxation present. The baby was narcotized. Respirations 
were established in three minutes by the use of the tracheal catheter. The third 
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stage was normal, the placenta being delivered spontaneously at the end of seven 
minutes. Blood loss 550 ¢.e. Blood pressure following operation 162/108. Pulse 


68. Mother and baby had a normal afebrile puerperium. 


In one case where a version was planned for a persistent mento- 
dextroposterior, the uterine contractions, though painless, persisted, 
and it was necessary to resort to ether. In another case of occipito- 
dextroposterior where Diihrssen’s incisions were done and the rota- 
tion of the head had been attempted by an interne, the delay in time 
necessitated ten minutes of ether to abolish painless uterine contrac- 
tions in order to do a difficult manual rotation of the head. A trachelor- 
rhaphy and perineorrhaphy were done one hour following the delivery 
of the baby without pain. 

Relaration.—Relaxation of the soft tissues of the pelvic floor was the 
most marked and the most constant of all the phenomena observed. 
It was the first to appear and the last to disappear. The average 
duration for the persistence of marked relaxation was two and one- 
half hours. At the completion of the injection the sphincter ani was 
relaxed, the mucosa pouted, and the rectum gaped open. The introi- 
tus, which previous to the injection admitted two fingers, became 
markedly relaxed and the entire hand could be introduced into the 
vagina without causing pain. In a few instances the relaxation was 
so great that the introitus was visibly enlarged and the vaginal mucosa 
everted. Despite this we did not deliver primiparas without episioto- 
my. We had learned from our experience with pudendal anesthesia 
that, while a low forceps could be done with no visible lacerations, the 
patients usually returned for the six weeks’ postpartum examination 
with cystocele or rectocele. Without an episiotomy the vaginal 
mucosa rolls up before the advancing head and proves troublesome. 
Ilowever, the great relaxation was of special value where it was neces- 
sary to expose the cervix for Diihrssen’s incisions. In these cases 
episiotomy could be delayed until the head was brought on to the 
perineal floor. This marked relaxation of the soft tissues of the pelvic 
floor facilitates all operative procedures, especially breech deliveries 
and manual rotations. 

Traction Pain.—Pain from traction on the head with the forceps was 
abolished in every case but two. Usually the mothers did not know 
that the infant was delivered until they saw the baby or heard it ery. 
The two patients who complained of traction pains were highly nervous 
and uncooperative. In a forceps delivery we have the patient push 
with the traction. The contraction of the abdominal muscles aids a 
little, and it diverts the mind of the patient. Intrauterine and vaginal 
manipulation cause no pain. The forceps blades may be applied and 
repeatedly readjusted without complaint on the part of the patient. In 
all patients in which it was indicated we were able to incise the cervix 
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without pain. One patient complained of abdominal pain due to pres- 
sure above the symphysis in doing a Celsus-Wigand-Martin maneuver 
for the aftercoming head. 

Skin Anesthesia—We tested for skin anesthesia by pinching with 
tissue forceps or pricking with a needle. It was the last to appear 
and the first to disappear. Usually it was present at the completion 
of the injection, but in a few cases it was delayed twelve minutes. The 
shortest duration for skin anesthesia was one hour, the average dura- 
tion two hours, and the longest three hours, Episiotomies were done 
and repaired painlessly. In 32 patients skin anesthesia was ideal, the 
entire perineum and vulva being without sensation. Occasionally it 
was partial, the sensation being diminished but not obliterated. In 
one patient anesthesia was present on one side and partial on the 
other side. In a few patients there was perfect skin anesthesia, except 
for a tiny area at the fourchette. This variability may be due to the 
fact that the ilioinguinal and the genitofemoral nerves send cutaneous 
branches toward the perineum. In cases where episiotomy was not 
indicated, the failure of skin anesthesia caused no difficulty. In 7 
patients it was necessary to use 10 ¢.c. of procaine to infiltrate the 
perineum so that an episiotomy might be painlessly performed. In 
4 patients it was necessary to infiltrate for repair. Skin anesthesia 
had been present in these patients, but, because of delay in the third 
stage, sensitiveness had returned. 

Anesthesia of the Pelvic Peritoneum.—It may be noted here that 
the pelvic peritoneum is anesthetized as was demonstrated on a patient 
in whom parasacral anesthesia was combined with local infiltration 
of the abdominal wall in doing a Porro cesarean section. The 
anesthesia of the pelvic peritoneum was satisfactory, no infiltration 
being required, the operation being completed under local. How- 
ever, in one other instance it was used preliminary to laparotrachelot- 
omy with rather uncertain results. 

The following case report illustrates what can be done under para- 
sacral anesthesia. 


CASE 3738.—The patient, a twenty-eight-year-old para i, at term, weighed 250 
pounds. She had a funnel pelvis and rigid soft parts, occipito laeva posterior (170 
degrees) with military attitude of the head. The bag of waters had ruptured 
thirteen hours previously. The cervix was effaced and dilated 6 em. The first 
stage had lasted forty-six hours with strong pains. There had been no progress 
for eight hours. The station of the head was at the level of the spines. The 
patient’s morale was gone, she was writhing with pain, hysterical and uncoopera- 
tive; temperature 99.4° F.; pulse 112; blood pressure 150/70. 200 ¢.c. of % per 
cent procaine adrenalin solution was injected parasacrally. At the completion of 
the injection of the left side the uterine contractions had ceased and the patient 
was comfortable. Skin anesthesia was perfect on the right side to the popliteal 
space fifteen minutes following the completion of the injection. On the left side, 
however, the skin anesthesia was only partial, so 40 ¢.c. more of procaine was in 
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jected, with the immediate development of full skin anesthesia on that side. 
Relaxation was marked and the cervix was easily exposed. Radial incisions were 
made in the cervix to the fornices of the vagina at positions corresponding to 10, 
2, and 6 of the clock. The head was flexed manually, then rotated to the front 
from 170 degrees left, forceps applied and the head slowly brought down with 
strong traction. The patient now cooperated, bearing down with each traction. 
A left mediolateral episiotomy was done painlessly. There was some dystocia with 
the shoulders and the posterior shoulder was delivered by giving the body a turbinal 


Tight Ring Maneuver No. 2. A seven-and-one-half 


movement, which we call the 
pound baby was delivered and cried immediately on birth, with no apparent injuries. 
The third stage was normal and lasted twenty minutes, with a 300 ¢.c. loss of blood. 
Trachelorrhaphy and perineorrhaphy were painlessly performed. Anesthesia lasted 
three hours, being present after the patient returned to bed. Her blood pressure at 
the close of the operation was 146/68; pulse 100. The puerperium was uneventful 


and good union of the episiotomy occurred. 


CLINICAL OBSERVATION 


Induction of Anesthesia.—The induction of anesthesia in itself is almost a pain- 
less procedure and is well tolerated by the patient, especially if she is told that 
the introduction of the ‘‘medicine’’ will stop the agonizing uterine pains. Usually 
following the injection the formerly apprehensive patient becomes quiet and un 
afraid and is ready to cooperate, 

Blood Pressure.—The blood pressure is not appreciably altered except for a tem- 
porary rise immediately following the injection, which may be attributed to adrena- 
lin. Occasionally the blood pressure was slightly higher at the close of the operation 
than at the onset. 

Pulse.—The pulse rate was observed to show a temporary rise immediately fol- 
lowing or during the injection period, and this was also attributed to adrenalin. 
In several instances transitory palpitation was experienced. The pulse rate did 
not show any marked alteration during the actual operative procedure, and the 
rate was generally slower at the end of the operation than at the beginning. 

Nausea, Vomiting and Headache.—Two cases had nausea and vomiting, and 
one had nausea, vomiting, and headache. The headache was especially severe. 
Farr, writing on the action of adrenalin, states that ‘‘it causes in some in- 
dividuals a tendency to nausea, vomiting, pallor, and faintness.’’ That adrenalin 
in some individuals can cause severe headache we have learned from our own expe- 
rience, During a routine repair of a second degree laceration, following a spon- 
taneous delivery, infiltration with 60 ¢.c. of 0.5 per cent procaine adrenalin solution 
(4 m. adrenalin) was done. The patient immediately became nauseated, vomited, 
and complained of severe headache. At the close of the perineorrhaphy 1 c¢.c. of 
adrenalin was given subcutaneously, experimentally. The result was dramatic. The 
patient immediately became nauseated, started retching, anc complained of excruciat- 
ing frontal headache which persisted for over twenty minutes. In none of the 
patients in our series who showed nausea, vomiting, and headache was the possibility 
of latent hyperthyroidism ruled out. 

In no one instance was there any semblance of shock. Paresis or paralysis of 
the lower extremities was not observed, nor was there any involvement of bladder 
function. Not one of the patients in this series required catheterization during 
the puerperium. 

Complications.—In three instances the rectum was pierced by the needle. No 


untoward symptoms, either immediate or remote, resulted. In two cases the relaxa- 
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tion of the sphincter ani muscle was so great that the rectal mucosa was everted, 
and there was troublesome dripping of mucus, which necessitated constant irriga- 
tion to keep the field clean. 

The bleeding in six patients was profuse (from 500 to 800 ¢.c.) and necessitated 
interference; manual removal of placenta in 5 cases, two uterine packs, and one 
injection of intravenous pituitrin. It is our policy to interfere early before blood 
loss is great. In these cases we were at a loss to interpret the undue bleeding, 
since Meeker and Bonar using transsacral and caudal technie blocked the sacral 
nerves and reported no abnormal blood loss as grossly estimated, 

In two cases the blood vessels of the perineum became markedly dilated and 
caused troublesome bleeding from the episiotomy wound, which had to be controlled 
by suture before the delivery of the baby. In most instances we delayed episiotomy 
until the head was brought to the perineal floor. 

In one case there was failure of primary union following episiotomy and repair. 
Here an undue amount of procaine and adrenalin solution was injected locally 
in an uncooperative patient. This patient had skin anesthesia as tested by clamps 
on the skin, but she objected to any attempts at repair even after infiltration locally 
with procaine. She was obviously temperamentally unsuited for local anesthesia. 
The puerperium was afebrile, but when the sutures were removed from the perineum 
the wound fell open. There was no infection and at the end of three weeks the 
episiotomy wound had healed. At six weeks postpartum the result was satisfactory. 

Morbidity. 


It is difficult to estimate the morbidity by any of the recognized 
standards. 


The patients were seen daily in their homes by the visiting nurse, who 
recorded the temperature at the time of the visit. In two instances a frankly 
febrile course was run, the temperature rising to 102° F. on successive days. In 
both of these patients there were foul lochia and subinvolution of the uterus. Both 
responded to treatment and were apparently well, one within fourteen days and 
the other in twenty-one days. Careful rectal examination on both febrile patients 
failed to reveal the slightest sign of pathology over the anterior aspect of the 
sacrum, either palpable or elicited. 

Mortality.—There was no maternal mortality in the series. There was one still- 
born baby that might possibly have been saved if we had elected to give a general 
anesthetic. The two craniotomies were done on babies with absent fetal heart tones. 
There was one neonatal death, the baby succumbing at the end of thirty-six hours. 
In this case a version was done for a scapula laeva anterior with an eight and 
one-half pound baby in a para ii, the pelvis was contracted and a difficult high forceps 
was done for extraction of the aftercoming head. 


Autopsy disclosed a cerebral 
hemorrhage. 


SUMMARY 


Our experience with parasacral anesthesia in fifty operative obstetric 
cases is presented. 

1. Parasacral anesthesia is practical for major operative obstetric 
cases. Relaxation of the uterus occurs for from fifteen to twenty minutes 
following the injection and in some eases is sufficient for version and 
extraction, manual rotation of a posterior head, and for the Pinard 
maneuver in bringing down a foot in single breech. It is of value in 
breech deliveries, giving marked relaxation of the entire pelvie floor, 
thus facilitating all the maneuvers for the extraction of the after- 
coming arms and head. Episiotomy and perineorrhaphy, Diihrssen’s 
incisions and trachelorrhaphy may be painlessly done. Traction pain 
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is abolished, and difficult forceps can be painlessly performed, with 
the added advantage of utilizing the mother’s auxiliary powers. 

2. The engaged head offers no obstacle to the induction of this type 
of anesthesia. 

3. There is no appreciable alteration of blood pressure or pulse rate, 
and the procedure is unattended by any signs of shock or collapse. 

4. The blood loss in six cases was above normal. 

5. The puerperium was in no way affected by the procedure. 

6. In two eases there was complete failure of anesthesia, and we 
had to resort to ether. 


In seven cases it was necessary to complement parasacral an- 
esthesia with local infiltration in order to do painlessly episiotomy 
and repair. 

In a teaching clinic such as ours, where of necessity the duration of 
an operation is prolonged, we find this type of anesthesia more satis- 
factory than inhalation methods. It is a valuable adjunct to the arma- 
mentarium of the obstetrician, especially where an inhalation anes- 
thetic is contraindicated. 

We believe that this type of local anesthesia produces a minimum 
of shock to the patient, and that its particular sphere lies in the class 
of case requiring a difficult, time-consuming operative procedure. 
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DISCUSSION 


DR, JOSEPH B. DeELEE.—Perhaps instead of discussing the paper itself 1 
could put in a plea for a more general use of local anesthesia. Dr, Tucker stressed 
the fact that necessity was the mother of this invention. The work was done at 
the Chieago Maternity Center and the women were delivered in their own homes, 
with the exception of two cesarean sections, one a Porro, They cannot have expert 
anesthetists in the home and one must have a prolonged anesthetic for teaching 
operations to internes and thus the possibility of increased mortality from bron- 
chitis and pneumonia arises, Let no one think that general anesthesia is without 
these accidents, even in well-staffed hospitals. In the home they are particularly 
dangerous. We have had to record in the work of the Chicago Lying-In Hospital 
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and the old Maxwell Street Dispensary a large number of deaths from bronchitis 
and pneumonia and a few cases of pulmonary abscess resulting from general 
anesthetics, also a few chloroform deaths in the days when chloroform was used. 
Therefore, necessity brought local anesthesia into prominence at the Center. The 
hospital led in adopting local anesthesia for cesarean section. 

I find a local anesthetic can be used a great many more times than it has been 
used, and it shows decreased mortality and morbidity statistics. It stands to rea- 
son that you should anesthetize only the part of the body that is being operated 
upon. Why put the whole body under anesthesia when you are going to operate 
m one part? There are three reasons for the use of local and regional anesthesia: 
First, its availability; second, its safety from complications, and third, the after- 
results. Acidosis is very rare in local anesthesia. Vomiting is very rare. The field 
of operation is not shaken by turbulent muscular movements which destroy primary 
union and conduce, especially in laparotomies, to rupture of the peritoneal line 
of suture, putting a great strain on the fascia, and often parting the newly opposed 
structures. 


EXPERIMENTAL STUDIES OF PUERPERAL INFECTION 


I. THE SUSCEPTIBILITY OF PREGNANT MICE TO INTRAPERITONEAL 
INOCULATIONS OF HEMOLYTIC STREPTOCOCCI 


Il. A Srupy oF THE SuRVIVAL OF HEMOLYTIC STREPTOCOCCI IN THE 
VAGINA OF RABBITS DURING PREGNANCY 


CALVIN C. TorRANCE, M.D., ALBANY, N. Y. 


(From the Division of Laboratories and Research, New York State Department of 
Health) 


INTRODUCTION 


HE publications of Charles White in England in 1772, Oliver 

Wendell Holmes in the United States in 1843, and Semmelweis in 
Vienna in 1847 laid the foundation for our knowledge of puerperal 
infection. With the discovery of the significance of bacteria in dis- 
ease, the soundness of the work of these men came to be appreciated. 
Despite improvements in aseptic technic, however, there is still an 
alarming mortality from puerperal sepsis. 

The Health Section of the League of Nations' has recently reviewed 
the situation in the entire civilized world and reports that there has 
been no appreciable decline in maternal mortality in the last thirty 
years. Unquestionably, some of the maternal deaths must be laid at 
the door of the obstetric attendants who fail to make use of the knowl- 
edge which was made available nearly ninety years ago. 

Nevertheless, evidence has been increasing that there are other fae- 
tors concerned in the problem. The British Ministry of Health? has 
recently published the final report of its study of maternal mortality 
and morbidity in England and Wales. In the 1,507 eases of sepsis 
for which data are .complete, the underlying causes which set up the 
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train of events that ultimately led to death could be pointed out in 
only 36.283 per cent. In 961 cases of sepsis, or 63.7 per cent, ‘‘no evi- 
dence of departure from established practice’’ could be found. It thus 
becomes imperative to reexamine ‘‘the established practice’’ which 


can allow 961 women to die as the outcome of a physiologie function. 


Ignoring certain facets which have since become fairly established, most textbooks, 
in discussing puerperal sepsis, adhere to the view of Semmelweis, who declared that 
the condition resulted from infection of the raw placental site with ‘‘ cadaveric 
poison.’’ From the days of Winter,? who, in 1888, reported that streptococci were 
present in the vagina of 15 per cent of all normal pregnant women, to the present 
time, this subject has been extensively studied, and with nearly uniform results. 
D. and R. Thomson* have recently published a comprehensive critical review of the 
literature, from which it appears that a considerable percentage of normal pregnant 
women do harbor streptococci in the vagina, although there is some disagreement 
as to how large this percentage is. Many of the microorganisms reported by the 
earlier workers, who were obliged to use cruder methods than are now available, 
were doubtless avirulent. Wadsworth,5 however, in 1901, recovered a streptococcus 
from the vagina of a pregnant woman on repeated examinations antepartum and 
postpartum, and demonstrated its pathogenicity in rabbits. More recently, Burt- 
White and Armstrong® recovered from a pregnant woman, on two occasions, an 
organism which was not only morphologically and culturally Streptococcus pyogenes, 
but which also produced toxin and proved to be pathogenic for mice. Neither of 


these women developed pyrexia or showed any other signs of sepsis. 


That changes occur in the metabolism of animals during pregnancy 
is well known. The possibility that there are concurrent changes in 
the obscure local and general factors which protect the animal against 
infection has been suggested by a few authors,® * and these changes 
might perhaps account for such cases as Wadsworth and Burt-White 
have reported. On the other hand, when no such changes take place, 
a possible explanation would be provided for those deaths from sepsis 
in which there is ‘‘no evidence of departure from established practice.’”’ 

The matter was certainly worthy of investigation; a number of ex- 
perimental studies were therefore made of the various recognized fac- 
tors possibly concerned in the immune reactions of pregnant and 
nonpregnant animals. It was first necessary to determine whether 
there is any difference in the susceptibility of the pregnant and of the 
nonpregnant animal to streptococcus infection. 


I. THE SUSCEPTIBILITY OF PREGNANT MICE TO INTRAPERITONEAL 
INOCULATIONS OF HEMOLYTIC STREPTOCOCCI 
Method of Investigation.—Forty-one mature, female, white mice were placed in 
a cage with 19 adult male mice. Ten days later, 0.5 ¢.c. of a relatively avirulent 


culture of hemolytic streptococci was given intraperitoneally to each mouse. At 


frequent intervals during the following eight days, all dead mice were removed 
from the cage and autopsied. At the end of that period, all the surviving mice were 
killed and autopsied. The sex was verified and, in the females, the presence or 


absence of pregnancy was determined. Heart-blood cultures were made from each 
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mouse. The period of gestation varied in the pregnant mice; in many there were 
embryos just visible to the naked eye, while in one there was an embryo 15 mm. long. 

O bservations.—Sixty-six and seven-tenths per cent of all the mice succumbed to 
the infection within eight days, 36.8 per cent of the males, 66.7 per cent of the non- 
pregnant, and 91.3 per cent of the pregnant, females. Thus, a definite increase of 
susceptibility to infection during pregnancy was indicated. It must be remembered, 
however, that, in this instance, the microorganisms were introduced directly into the 
peritoneal cavity, while in spontaneous puerperal infection with peritonitis, the 
hemolytic streptococcus gains access to the peritoneum only after passing through 
several tissue planes, where an inflammatory reaction may arrest it. 


If. A STUDY OF THE SURVIVAL OF HEMOLYTIC STREPTOCOCCI IN 
THE VAGINA OF RABBITS DURING PREGNANCY 


Since the literature contains at least two reports” ° of the presence of 
virulent hemolytic streptococci in the vaginas of pregnant women, and 
since the observations in Study I of this series indicated a greater 
susceptibility of pregnant mice to the streptococcus when it is intro- 
duced directly into the peritoneal cavity, the result of implanting 
cultures of virulent strains directly into the vaginas of virgin and 
gravid rabbits was next investigated. 


Method of Investigation.—Specimens of the vaginal secretion of twelve rabbits 
were streaked on blood agar plates, and growth developed in all instances; none of 
the colonies, however, resembled those of hemolytic streptococci. On the day of the 
test, the P,, of the vaginal secretion was determined, as will be described later, and 
then a sterile cotton swab was passed directly into the vagina, withdrawn, and streaked 
across one-quarter of a blood-agar plate as a control of the vaginal flora. The 
vagina was inoculated with one loopful of an eighteen-hour broth culture of a 
hemolytic streptococcus that killed white mice in a dose of 0.0001 ¢.c. Subcultures 
from the vagina were streaked on a quarter of a blood-agar plate every two minutes 
for the first ten minutes, and at the end of one hour and of two hours. After 
incubation overnight, the plates were examined and the results recorded. Colonies 
were counted only when their number was estimated as being below one hundred. 

The Py, was determined by means of phenol red, indicator papers having a range 
of values of from P, 6.8 to 8.4. Small strips of filter paper were soaked in phenol 
red and allowed to dry. They were passed into the vagina by means of bayonet 
forceps and withdrawn when they had become moistened with the secretion. A 
standard set of strips was prepared from buffer solutions and the Py of the vaginal 


secretion was estimated by comparison of the test strips with the standard set. 
OBSERVATIONS 


It was demonstrated that the vagina possesses to a remarkable degree 
the ability to dispose of virulent streptococci. Fig. 1 illustrates the 
rapid reduction in the number of organisms in one case. In many 
instances, the vagina became free from hemolytic microorganisms dur- 
ing the period of observation, two hours. As this did not happen often 
enough to enable complete freedom from hemolytic organisms to be 
used as an end-point, a count of fewer than 50 colonies was adopted 
for the purpose. At weekly intervals, a total of seven tests was made 
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on each of the 12 rabbits. Some of the animals died before the end of 
the experimental period, while in other instances, the blood-agar 
plates were unsuitable for reading because of contamination with 
‘‘spreader’’ organisms. Data are available, therefore, on but 57 deter- 
minations. The end-point was reached after from ten minutes to one 
hour in 50.9 per cent and in from one to two hours in 26.3 per cent. 
In 5.2 per cent of the determinations, the end-point oecurred in from 
eight to ten minutes after inoculation while, in 3.5 per cent of the 
cases, it occurred during the interval between the six-minute and the 
eight-minute count. The end-point was not reached in 14 per cent of 
the determinations but, in 5.2 per cent of these cases, between 50 and 
100 colonies were found on the two-hour plate, and they were accord- 


Fig. 1.—Blood-agar plate streaked with specimen of vaginal mucus from rabbit in- 
oculated intravaginally with a loopful of an eighteen-hour streptococcus culture. A, 
Control, before inoculation. Note narrow zone of hemolysis. B, C, and D, Specimens 
taken two, four, and six minutes respectively after inoculation. In D, note the 
rapidity with which the number of organisms has been reduced and the two types of 
colonies. 


ingly recorded as two hours plus. In the remaining 8.6 per cent of the 
observations, the number of colonies on the two-hour plate was greater 
than could be counted. No difference in the rapidity with which the 
microorganisms disappeared from the vagina was apparent when the 
pregnant and the normal animals were compared. There was con- 
siderable fluctuation in the vaginal Py over the range of the phenol 
red, as determined by the somewhat crude method used, but it was 
not apparently related to the length of time required to diminish the 
bacterial colonies to fewer than 50, nor to pregnancy. 

It is important to record that there was observed in these experi- 
ments what appeared to be evidence of attenuation of the Strepto- 
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coccus hemolyticus. After repeated introduction of the streptococci for 
several weeks, atypical colonies surrounded by a narrow zone of 
hemolysis were noted on the control plate from one rabbit, streaked 
previous to the next introduction of streptococci (see Fig. 1). Sub- 
sequently, similar colonies, but with a greenish-colored zone of hemo- 
lysis, and nonhemolytie colonies were observed on the control plates 
from other rabbits. From these different plates, three atypical strains 
of streptococci were isolated, one corresponding to the original except 


for the width of the hemolytic zone, one producing ‘‘ green hemolysis,”’ 


the other, no hemolysis, on blood-agar plates. 

All of the atypical strains were less virulent for mice than the origi- 
nal strain. The fact that the hemolytic activity of the atypical strains 
could be restored, in the case of the strain producing ‘‘green hemo- 
lysis,’’ by cultivation on blood-agar medium and, in the case of the 
nonhemolytie strain, by a single passage through mice, suggests that 
these two strains were attenuated forms of the original strain rather 
than contaminants. 

Studies of the effeet of pregnancy on the reserves of vitamin A in 
the livers of rabbits,* on the hemolytic and agglutinative activity of the 
blood serum,® and on the variation in the susceptibility of the skin to 
streptococcus toxin,’ have been carried on as part of this investiga- 
tion of puerperal infection and will be reported in separate com- 
munications. 


SUMMARY 


Pregnant, white mice were found to be more susceptible to intra- 
peritoneal inoculation of streptococci than were nonpregnant mice. 
However, in the vagina of the normal rabbit, a virulent streptococcus 
was eliminated in a remarkably short time. This elimination appar- 
ently was not dependent upon the Py of the vaginal secretion. When, 
after repeated implantations, virulent, hemolytic streptococci estab- 
lished themselves in the vagina, they were degraded in pathogenicity 
and hemolytic activity. They recovered both of these properties after 
artificial cultivation and animal passage. 
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EXPERIMENTAL STUDIES ON PUERPERAL INFECTION 
Il. Tue Errecr or PREGNANCY ON THE RESERVES OF VITAMIN A 


IN THE LIVER OF RABBITS 


Cauvin C. Torrance, M.D., ALBANY, N. Y. 


(From the Division of Laboratories and Research, New York State 
Department of Health) 


ELLANBY, Green and others’ * * have reported the suecessful use 
of vitamin-A concentrates in both the prevention and treatment of 
puerperal infection. More recently, Green* has determined the vita- 
min-A reserves of 33 women who died of puerperal sepsis. Twenty 
livers from cases in which the patients had had intensive vitamin-A 
treatment averaged 261 Lovibond blue units per gram of liver while, 
in 13 untreated cases, the average was 122. The livers of 9 women 
who died in the puerperium from causes other than sepsis averaged 
203 L.B.U. per gram, whereas the livers of 23 presumably normal 
adults whose deaths were due to accidents had an average of 367 
L.B.U. per gram. 
The opportunity arose in the course of our work” ** to investigate 
the effect of pregnancy and lactation on the amount of vitamin A 


stored in the liver. 


Eleven rabbits which had been used in the investigation of other factors in 
puerperal infection were suitable for this study, as they were of approximately the 
same age and weight. They were housed in cages facing a southern window and 
all received the same diet, consisting of alfalfa hay, oats, and chopped root veg 
etables. Six of them were mated. Two died undelivered but the fact of pregnancy 
was verified at autopsy. The remaining 4 bore young. One litter died early, but 
the other 3 were nursed until they were six weeks old. The young were then weaned 
and the mothers killed and autopsied. The five surviving, unmated controls, were 
killed and autopsied at the same time and the livers removed for assay of their 
vitamin-A content. This was carried out according to the method of Moore.’ The 


results appear in Table I. 
OBSERVATIONS 


The total amount of vitamin A in the liver varied from 6,000 L.B.U. in Rab 
bit 6834 to an amount too small to be detected in the liver of Rabbit 6889. The 
average amount of vitamin in the livers of the 5 nonpregnant rabbits was 1,725 
L.B.U., while the average for the pregnant animals was 1,280 L.B.U., or 25.8 per 
cent less. Only 2 of the 6 pregnant animals had more than 1,000 L.B.U., while only 
one of the nonpregnant animals had fewer than 1,000 L.B.U. It is impossible in the 
present state of our knowledge to account for Rabbit 6834, which bore and raised 


4 young, yet had nearly twice as many units of vitamin in the liver as did the animal 
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with the next greatest amount, and which was nonpregnant. Rabbit 6893 bore 7 
young but neglected them, and they were all dead in less than a week; she thus had 
five weeks in which to recover her vitamin reserve while the other rabbits were 
nursing their young. 


TABLE I. ViraMiIn-A ASSAY OF LIVERS OF PREGNANT AND NONPREGNANT RABBITS 


AVERAGE OF DAILY 


NUMBER OF L. B. U. IN 
ANIMAL NUMBER TEMPERATURES 
YOUNG “ge LIVER 
6834 pregnant 4 raised 102.800 6,000 
6836 nonpregnant 102.859 3,325 
6839 nonpregnant 1,934 
6888 nonpregnant | 102.905 1,700 
6852 nonpregnant 1,440 
6893 pregnant | 7 early deaths 103.218 1,375 
6856 pregnant t feti 250 
6886 nonpregnant 224 
6847 pregnant | & feti 48 
6846 pregnant | 7; 5 raised 103.242 5D 
6859 pregnant | 8; 5 raised 103.254 | 0 
*Rectal temperature determined daily for three weeks after parturition. The aver- 


ages of daily readings, which fluctuated widely, are given. If the temperature is not 
recorded, the animal had died before this part of the work was undertaken. 


An interesting correlation between the average daily temperature is apparent 
from an examination of Table 1.. The rabbits are arranged in descending order 
according to the amount of vitamin recovered from their livers, While the maximum 
variation in the average temperatures is only 0.454° F., there is a perfectly graded 
sequence from the lowest average temperature in the rabbit with the greatest 
amount of vitamin to the highest average temperature in the rabbit with the least 
amount. 


DISCUSSION 


Mellanby and Green? have argued that, since large amounts of 
vitamin A must be supplied to the fetus in utero and the infant through 
the milk, in order to promote growth, the stores of the mother must 
be depleted unless she is given an extra supply in her daily diet. The 
results of the studies reported in this paper contribute experimental 
confirmation of this view. 

When the experimental work on the vitamin content of the liver 
was finished, in February, 1932, the relationship between the average 
daily temperature and the total vitamin content of the liver became 
apparent. At that time, no explanation could be given. Recently, 
however, Monaghan and Schmitt® have demonstrated the antioxida- 
tive effect of vitamin A on unsaturated fatty acids in vitro, while 
Monaghan’? has found a diminution in the unsaturated phospholipids 
in the tissues of animals in which the vitamin-A stores have been de- 
creased. It is suggested, therefore, that the higher body temperature 
may result from the oxidation of unsaturated lipid compounds as a 
result of the relative lack of vitamin A. 
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SUMMARY 


The vitamin-A reserve in the livers of rabbits which had recently 
borne and nursed young was found to be lower than that in the livers 
of virgin animals. The average rectal temperature was found to vary 
inversely with the amount of vitamin A stored in the liver. 
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THE ANATOMY AND HISTOLOGY OF PLACENTAL 
CIRCULATION* 


P. J. Kearns, M.D., M.Sc., Monrrea, QUE. 
(From the Royal Victoria Montreal Maternity Hospital) 


HE greater part of our present-day knowledge of the placenta has 
been derived from investigation of the growth, disposition, and 

changes in its epithelium, as befits a glandular organ. The chemistry 
and biologic nature of the gland have also been investigated; likewise 
the pathology. Comparatively little attention had been directed to the 
circulatory changes until Boussin and Brindeau showed the vaseular 
arrangement of the young placenta. Fraser has shown by injection 
experiments that a physiologic senescence is conspicuous in, and respon- 
sible for, many structural changes in the mature placenta. These ob- 
servations are in harmony with the work of Williams, Eden, Ackermenn 
and others. There yet remains to be shown a true anatomical arrange- 
ment of the villous circulation and its response to various toxie reagents. 

The following is a review taken from a two-year study of the placental 
and uterine circulations done in part at MeGill University and part 
at Vienna, 1926 to 1928.* The present paper will deal entirely with 
the cireulation of the placenta. The cireulation of the pregnant uterus 
and structural changes in the placental vessels will be illustrated in 
later articles. 

INJECTION METHODS 

Injection experiments were done with three different solutions: 

a. A barium-gelatin solution. The method used was similar to that of Gross. 
After each injection a stereoscopic study was made of the vascular tree. 

b. A mixture of celloidin and acetone which consisted of fine and coarse celloidin 


dissolved in acetone; the density of the solution varying to suit the age and size 


*Extract from Master of Science Thesis, McGill, 1928. 
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of the organ to be injected. Acetone was allowed to flow freely in advance of 
the celloidin mixture, thus keeping the mixture in solution and allowing it to capil- 
larize into the most minute vessels. The tissue was later corroded by means of 
hydrochlorie acid and the cast of the circulatory tree was studied by magnification. 

ce. A solution of silver nitrate and gelatin in colored saline. This method was 
used to study the anatomical arrangement of the villus’ circulation and the relation 
of infarets in their various situations. 

These injected placentas were further studied by means of microscopic sections 
and a comparative physiologic study of the placenta was conducted upon young 
pregnant rabbits. 


THE DEVELOPMENT OF THE INTERVILLOUS SPACES 


In the early weeks of pregnancy the uterine arteries and veins in the 
region of the decidua basalis are thin-walled and dilated. The blood 


Fig. 1.—Section taken through a six weeks’ human placenta. The parallel wide 
advancing blood channels making their way toward the fetal epithelium is shown. 
In early pregnancy they traverse the decidual structures in this manner. 
flow is faster and the coneentration toward the chorion frondosum is 
noticeable. There is a rapid proliferation of endothelium which advances 
the distal end of the arterioles. The distal end of the arteriole becomes 
dilated, because of mechanical force as described by Thoma. This dilated 
arteriole is destined for the intervillous space; it is an advancing blood 
sinus in the decidua (Fig. 1). 

How is the line of defense broken down between the distal, approach- 
ing, dilated end of the arteriole and the advancing trophoblastie epithe- 
lium? Bryce and Teacher hold that there is a ferment reaction of the 
epithelium. I was able to clearly demonstrate physiologieally, by in- 
jecting pregnant rabbits with India ink, that those endothelial cells in 
advance of the maternal sinus, or arteriole, are phagocytic and ingest 
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the dye (Fig. 2). Special approaching epithelial cells advancing the 
trophoblastic line have also taken up the dye and are therefore phago- 
eytic. This experiment shows clearly that the process is a phagocytic 
one, advancing each other. As the two processes meet in the decidua 


Fig. 2.—Section taken from a twelve days pregnant rabbit, which had been 
injected with India ink forty hours previously. The section was taken through the 
uterine muscle and placenta. P. End is proliferating endothelium, some cells of which 
ingest the dye. D.C. is decidual tissue, through which the blood channel travels. 


Fig. 4. 


Fig. 3.—Section of a rabbit placenta. The rabbit was treated with India ink 
injections forty-eight hours previous to taking the section. P.H. indicates the endo- 
thelial cell proliferation toward the lumen of the vessel. Ph.C. are phagocytic 
epithelial cells which have ingested the dye. M. are macrophages, blocd cells also 
phagocytic. O.E. is the original line of endothelium. 

Fig. 4.—Section taken from a young human placenta. The mother was toxic. The 
same characteristic endothelial proliferation, from foreign body reaction of tissues, 
is shown as in the rabbit placenta, Fig. 3. P.F. is proliferating endothelium. Ch.M. 
is the region of the chorionic membrane. A. is the amnion. 


the epithelial trophoblastic cells climb along the outer side of the en- 
closed dilated arteriole and line it. The proliferation of chorionic 
epithelium, however, is more rapid and more phagocytic, hence the 
maternal space is finally broken down (Figs. 3 and 4). 

The shape of the early maternal sinus, or intervillous space, is then 


Fis. 3. 
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wider at the distal end (Fig. 5). It is a dumb-bell shaped blood space 
with base toward the fetal surface of the placenta. The villi project, 
like peninsulas, into the sinus and the maternal blood flows freely 
against the chorionic epithelium as shown by injection. The rate of 
flow is reduced as the sinus becomes dilated, hence greater pressure 
within the sinus results. This mechanical force keeps the maternal 
space dilated. 

FETAL CIRCULATION 


The anatomical arrangement of the fetal circulation is constructed in 
the form of a large glomerulus as a direct continuation of the dorsal 
aorta of the fetus. Therefore the cord is a part of the placenta. It 


Fig. 5.—Section of a two months’ pregnant human placenta. B.M.S. is the base 
of the maternal sinus; the maternal sinus is dumb-bell shaped with base toward the 
son tea of the placenta. V. is villi arranged like peninsulae in the maternal 
contains three vessels; two arteries and one vein. The arteries upon 
reaching the fetal surface of the placenta braneh out in an orderly 
fashion as shown by Boussin and Brindeau. These individual arteries 
in the young placenta supply branches to each half of the placenta. 
About six main branches are given off from each artery and are continued 
on as the subamniotie vessels. Each large subamniotie branch is destined 
for a single cotyledon. As this stem reaches its respective cotyledon 
it dips down almost at right angles, traverses the chorionic membrane, 
and in this region a palisade of vessels is given off. From 30 to 60 fine 
stems are given off and are directed toward the maternal surface of the 
placenta, About 200 such bunches of vessels are grouped together and 
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lead toward a single cotyledon. The effect is that of a fungus or coral 
shape (Fig. 6). The blood supply, then, to each cotyledon is an inde- 
pendent, individual one. 

After the fine tapering vessels enter the bases of the villi, they divide 
into two main branches, one to each half of the villus. They taper 
toward the tip of the villus, giving off along their route, in dichotamous 
fashion, several finer arterioles. These arterioles often appear looped 
and folded upon themselves and finally end in a dilatation, or ellipsoid, 
then reduce in caliber as they are about to enter the larger and more 
transverse channels which for the most part play under the epithelium 
of the villi (Fig. 7). The collecting channels are more numerous, are 


Fig. 6.—A celloidin injection of a normal mature placenta. The coral effect of the 
cotyledonous vessels is shown. 


wider and are irregularly dilated. Each division of the villus has a 
similarly constructed glomerulus. It is a continuous circuit, not a 
definite anastomosing bed of capillaries. The returning blood, which is 
now oxygenated, is collected into two or more large trunk venules at the 
base of the villus. These trunks are then continued as finer, more re- 
sistant vessels toward the fetal surface of the placenta in close ap- 
proximation to the arteries. These are finally collected into the sub- 
amniotic veins which congregate toward, and are collected into, the cord 
vein, 

The ellipsoid on the end of the villous arteriole is not a definite block 


because saline can be driven freely from venous to arterial vessels. It, 
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however, is constructed to prevent regurgitation in the villus circulation 
during adverse pressure forces. The larger, irregularly placed collecting 
sinuses having a more slow flowing stream allow for a ready exchange 
of metabolic and excretion products, yet corpuscular elements are pre- 
vented from passing through the endothelium. 

The anatomical arrangement of the villous circulation is, then, con- 
structed like all the other circulatory mechanisms, to accommodate funce- 
tional demands. Here we have a mechanism arranged for a rapid, direct 


Fig. 7.—A silver nitrate and gelatin injection of a mature villus. Note the single 
vessel at the base of the villus which divides into two branches, one to each half of 


the villus. The ellipsoids on the ends of the arterioles and the larger venous col- 
lecting sinuses are shown. 


fluid exchange. It appears that the villus’ glomerulus chief function is 
for oxygenation purposes and that the epithelium of the villus selects 
metabolic products and passes them on to the glomerulus. Oxygen must 
pass freely through the epithelium to the villous cireulation. This is 
facilitated by the difference in the pressure on either side of the mem- 
brane. All respiratory membranes must be kept moist. It is probable 
that the villous vessels act as the respiratory membrane itself because 
the villous cireulation may function in a villus which has lost the greater 
part of its epithelium. 
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MECHANISM OF CIRCULATION 

The mechanism by which the circulation is kept in motion is simple. 
On the maternal side there is the maternal blood pressure which aver- 
ages about 120 mm. He. The uterine muscular contraction, especially 
of the internal longitudinal layer, acts as a pumping mechanism, and 
forees the blood onward toward the placental sinuses. On the fetal side 
the fetal blood pressure and the heart action are the most important 
agents. Added to this there is a mechanical force, the hydrostatic 
pressure, which inereases during uterine contractions (Hegar). This 
inereased surface pressure exerted upon the thin-walled subamniotie 
vessels mechanically supports the onward flow. In both systems the 
anatomical structural arrangements favor onward flow of a liquid. 

What influence has the maternal cireulation upon the fetal cireula- 


tion ? 


When the uterus contracts, the fetal heartbeat at first becomes 
faster then gradually becomes slower. The cause for change in rate of 
fetal heartbeat is probably chemical. A deficient transfer of oxygen to 
the fetus from a slowing in the blood stream of the placenta could pro- 
duce it. From experimentation I support this cause. This I showed in 
a pregnant rabbit by laparotomy and immersing the uterus in warm 
saline. Sections were taken with a razor blade through the uterus and 
placenta during relaxation and contraction of the uterus. Microscopic 
study of such sections showed that at the end of relaxation of the uterus, 
the intervillous sinuses are widely dilated with blood. The pressure 
within the intervillous sinuses is now necessarily greatly increased. This 
compresses somewhat the villi and the villous cireulation is reduced. 
Following upon relaxation of the uterus is contraction. Such sections 
show the sinuses to be nearly empty, compressed and elongated. There 
is now a quantitative reduction in the blood flow of the intervillous 
sinuses. This reduces the amount of oxygen transferred to the fetus. 
Therefore the most reciprocal time of exchange in blood products is in 
the interval between contraction and relaxation of the uterus, 

A nervous influence acting upon the finer structural capillary bed is 
not yet shown. I was able to show by means of colloidal gold, also by 
Bilschowsky stain, fine nerve fibrils in the decidua and extending toward 
the maternal surface of the placenta. This finding, however, is uncer- 
tain and only detectable in young placentas. 


HISTOLOGY 
The histology of this circulatory mechanism next concerns us. The 
cord vessels are continuous with the placental vessels, therefore must be 
deseribed. These vessels are continuations of the allantoic stalk vessels 
which become continuous with blood spaces developing in the chorionic 
membrane. Sections from cords 144 em. long show the arterial walls 


to be well constructed, yet the cord vein is merely a thin-walled venous 


sinus, In other words the arteries are constructed in advance of the veins. 
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As the cord vessels develop the arteries take on an intima and media 
but no definite adventitia. The adventitia of the arteries appears to be 
differentiated mesoderm fibers. The vein wall is similarly constructed 
hut is less endowed with muscle and elastic tissue. 

The subamniotie vessels are merely a continuation of the cord vessels. 
Their structure consists of an intima, media, and adventitia fairly well 
differentiated. As the subamniotie vessels dip through the chorionic 
membrane and approach the cotyledon they rapidly lose smooth muscle 
and as they approach the base of the villus no muscle is seen, only 
Rouget and muscle cells which lie upon the endothelial tube. I was able 
to show Rouget cells in this situation (Fig. 8). Beyond this point the 
arterioles of the villus are merely endothelial lined spaces. By a special 
silver nitrate stain, which allowed microscopic examination while the 
stain was taking place, I was able to detect and show a reticulo- 
endothelial structure in the vicinity of the venous colleeting channels of 


Fig. 8.—b. Represents the anatomical arrangement of the small arterioles and 
venules below the chorionic membrane as they are about to enter the villi. 

c. Is a drawing from a vessel which was situated near the base of a villus. A 
rouget cell is shown. 


d, Shows an artery reducing in musculature; the change or 
coats is a rapid one. 


reduction in arterial 
the villus. Injection of India ink into pregnant rabbits substantiates, 
physiologically, a similar anatomically arranged reticuloendothelial strue- 
ture, as shown by ingestion of the dye in loealized areas. This reticulo- 
endothelial structure plays an important part in the reaction of the 
finer placental circulatory mechanism against toxie or foreign body ma- 
terial. 


Iam grateful to Mr. Wallace J. Plumpton for his assistance in compiling this report. 
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AN EVALUATION OF MATERNAL NITROGEN AND MINERAL 
NEEDS DURING EMBRYONIC AND INFANT 


DEVELOPMENT* 


G. Macy, Pu.D., Heten A. Hunscuer, Derrorr, Mici. 
(From the Research Laboratory of the Children’s Fund of Michigan and the Chil- 
dren’s Hospital of Michigan) 


[" ILAS been stated that in this country alone 7 mothers die per 1,000 
living births, and that a total of approximately 15,000 maternal deaths 
take place annually.’ In addition to this great maternal sacrifice each 
year, the fetal and early infant deaths become of great importance, the 


dead-born fetuses aggregating about 86,000 annually and the infants 


dying within the first two weeks after birth approximating 80,000. These 
facts offer a consequential challenge to those who are charged with the 
responsibility of carrying forward health measures. There can be little 
doubt that maternal, fetal, and infant morbidity and mortality might be 
better controlled and in some cases prevented if a variety of existing 
prophylactic medical measures were properly applied. 

Since regulation of the diet is one phase of preventive medicine, fur- 
ther improvement in maternal and fetal welfare might be accomplished 
if more definite scientific knowledge were available on the specifie 
physiologic and nutritional requirements of the maternal body during 
childbearing and childrearing, particularly on how these needs can 
best be met for the good of both mother and ehild. 

During the specific physiologic processes of growth, adolescence, 
and reproduction, the daily requirement of many individually indis- 
pensable food substances of the body is known to be augmented, and 
these substances must be provided for in addition to the usual re- 
quisites for varying conditions of activity, environment, and nutritive 
plane at which the individual has been and is to be maintained. 
Pregnancy offers many complex problems because one organism is 
living within another and is dependent upon it for the proper earry- 
ing out of its own more or less independent physiologic processes.” 
Insufficient food consumption or an unbalanced food intake may stim- 
ulate a faulty type of metabolism which may be reflected in a general 
debilitated state of nutrition in either the mother or the child. or in 
both.* 4 


The maintenance of a healthy chemical structure of the body de- 
pends upon the presence in the food of many substances, so that in 


_*A continuous nitrogen and acid-base mineral balance on a woman from the 
nineteenth week through the remainder of pregnancy and two months of lactation is 
to be published shortly. 
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preparing dietaries, consideration must be given to the kind and 
amount of protein, to the deficiencies and excesses of different miner- 
als, to the presence of specific vitamins, as well as energy, if a satis- 
factory physical state is to be enjoyed by both mother and fetus and if 
they are to be satisfactorily fortified to withstand the uncontrollable 
hazards that may arise during gestation, parturition, and lactation. 

As a more precise scientific guide for meeting the nitrogen and 
mineral metabolic needs of reproduction in woman various types of 
quantitative and physiologic data relating to the nutritive demands 
of fetal and maternal metabolism (Tables I and II)* have been as- 
sembled, including those from this laboratory and elsewhere. These 
data °*® on food requirements should be of practical value in supple- 
menting the present empiric dietary for the management of the mother 
who desires guidance in building up and preserving her own body 
tissues and at the same time providing for her infant abundant nutri- 
ents to make it a nutritionally stable individual. 


MATERNAL AND FETAL UTILIZATION OF FOOD NUTRIENTS 


In determining the dietary requirements for a pregnant woman, it 
is necessary to consider the fetal and the maternal nutrition individual- 
ly, and the additional metabolic needs for the building up and for pre- 
paring the maternal body to meet the future period of increased 
demands of parturition and lactation. For fetal nutrition the sub- 
stances required may be estimated by assuming that the require- 
ments of the fetus are similar to the values obtained by analyzing 
fetuses that come to autopsy, on the supposition that the substances 
therein represent fetal requirements for growth and development.*” 
These values approximate the fetal needs only, and do not give any 
information on the total requirements for the formation of the accom- 
panying fetal and maternal structures. 

For maternal nutrition, on the other hand, the sole means of deter- 
mining the requirements of a woman during an uninterrupted and 
satisfactory reproductive cycle is by the metabolic balance method, 
in which the actual amounts of nitrogen, calcium, phosphorus, and 
other individual food constitutents retained in the body are deter- 
mined. This procedure includes the quantitative chemical analyses of 
the components in the foods, urine, and feces, the difference between 
the ingesta and the excreta over a definite period of time, giving the 
quantity retained in the body for its physiologie activities. 


NITROGEN METABOLISM 


Fig. 1 illustrates the average amount of nitrogen used by both the 
mother and the fetus during the last eight lunar months of gestation as 


*For lack of space, Tables I, II, and III are omitted but may be found in the 
author’s reprints. 
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determined by the chemical analyses of embryos and by maternal meta- 
bolic balance studies. Calculations from 954 daily balances on gravid 
women show that the maternal body stored in toto an average of 
7.3, 133.0, 205.5, 266.6, 327.6, 418.0, and 514.9 em. nitrogen by 
the fourth to tenth lunar months, respectively. There is a continuous 
and large daily storage of nitrogen, an average of :2.84, —0.15, 41.99, 
2.59, +2.18, +2.18, +3.23, and +3.46 gm., respectively, from the third to 
the tenth month. The daily fetal needs are comparatively small and 


amount to less than one-half gram per day during the first eight 
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Fig. 1.—Showing the maternal and fetal storage of nitrogen and calcium from the 
third to the tenth months of pregnancy. The figures enclosed in the circles represent 
the number of days of metabolic observations and the number of fetuses analyzed. 
The amount of nitrogen and calcium utilized by the breasts, placenta, and amniotic 
fluid are shown. 
months, whereas in the remaining portion of pregnancy the daily 
fetal needs are one or more grams per day. 

There is evidence that the products of conception stimulate the hy- 
pertrophy of many maternal organs,*' but the current metabolic pro- 
cedures do not reveal how the body assimilates the essential tissue- 
building materials, nor what factors govern the distribution of these 
nutrients to the fetus and its adnexa on the one hand, and on the other, 
to the maternal tissues such as the mammary glands, uterus, and other 
organs that are known to enlarge in order to adapt themselves to take 


care of the demands of labor, parturition, and the preparation for 
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milk secretion. From the data secured on chemical analysis from 46 
fetuses of various ages, it may be noted that the embryo has laid 
down on the average 0.12, 0.65, 3.04, 8.59, 14.95, 15.47, 31.61, and 58.58 
em. of nitrogen by the third to tenth lunar months, respectively (Table 
IIL) and by term, approximately 17 gm. have been used in the develop- 
ment of the placenta‘? and one gram in the amniotic fluid.*” It 
is evident that the maternal body has deposited a large excess of this 
element over and beyond that needed for the fetus and its adnexa 
(Fig. 1). The amount of nitrogen utilized by the hypertrophied 
mammary glands has been estimated by Wilson** to be about 17 gm., 
and a uterus at term was shown to contain nearly 39 em. of nitrogen.?* 
From the data available, it seems that the period of gestation in healthy 
women is a period of appreciable gain in nitrogen beyond the measur- 
able requirements of the fetal tissues. The excess of nitrogen stored 
by the pregnant woman beyond that needed for the developing fetus 
in utero has been termed ‘‘rest material’’ by Hoffstrém.*° He found 
that about 200 em. of nitrogen were stored by an individual woman 
observed continuously from the seventeenth week of pregnancy to 
term. Ilis findings have been corroborated by Wilson** who found 
about 300 gm. of ‘‘rest nitrogen.’’ The present compilation of exist- 
ing data of nitrogen storage during gestation and total losses at 
parturition shows an even larger amount, a total of approximately 370 
gm. This surplus must serve as a maternal reserve to take care of the 
losses encountered during labor and parturition and, in addition, to 
prepare the maternal body for meeting the physiologic needs of 
lactation. 

There is loss of nitrogen during parturition in great excess of the 
food intake, the extent of which may depend upon the type and 
duration of the labor and the amount of the physiologic bleeding and 
postpartum hemorrhage. Williams** measured the blood lost in 1000 
full-term labors and found that the average bleeding amounted to 
approximately 348 ¢.c. Other investigators*’ have reported an average 
loss of 505 ¢.c. Since one cannot predict the woman’s ability to with- 
stand bleeding, an appreciable store of nitrogen in her body is advan- 
tageous to take care of this particular loss. The average daily nitrogen 
balances during the first four weeks of puerperium are —3.12, —0.78, 
(1.75, and +4.33 em. The initial loss of nitrogen has been shown to be 
due in part to the involution of the uterus and regression of other 
maternal tissues.'® 

Although in animal experimentation it has been demonstrated that 
diet plays an important role, the physiologic needs for the processes 
of milk secretion in woman are not known. Mendenhall*® has stated 
that ‘‘there is every reason to believe that ability to produce breast 
milk of a superior quality is to some extent dependent on the storage 
of materials from the mother’s food during the prenatal period, as 
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well as on the supply of nutrients from the food she receives during 
lactation.’’ Only fragmentary information exists upon the nutritive 
needs of the average nursing woman as lactation progresses, because 
there are too few figures on the nitrogen retention during mature milk 
flow. The methods used, the duration of the metabolic balance 


studies,*® and the variability in types of subjects observed** ** are too 
diverse to warrant an interpretation in terms of daily protein require- 
ments of the average lactating woman. 

Information on dietary needs of women throughout lactation is 
available only through observations on the food intake of women dur- 
ing the reproductive cycle. These studies show that the voluntary food 
consumption for women during lactation may be 60 per cent greater 
than that during pregnancy. Similar records on rats also indicate 
that lactation is accompanied by a larger food intake than either pre- 
gestation or gestation.*® 

An illustration of the ordinary loss of nutrients through breast milk 
has been computed from our own records on the average daily con- 
sumption of breast milk with its constituent nitrogen, calcium, and 
phosphorus that was voluntarily taken by an infant with a healthy 
nutritional history during its initial five months of postnatal life, breast 
milk of known composition serving as the sole source of these ele- 
ments (Table IV). Approximately 1.0 to 1.5 em. of nitrogen, 0.25 to 
0.50 gm. of calcium, and 0.10 gm. of phosphorus were lost daily by the 
mother through her milk. The additional requirements for synthe- 
sizing milk itself in women have not been measured, but should be 
amply provided for in the diet. 


TABLE IV. THE QUANTITY OF BREAST MILK AND ITS CONSTITUENT NITROGEN, CAL- 
cCIUM, AND PHOSPHORUS THAT WAS VOLUNTARILY TAKEN BY A HEALTHY INFANT* 
DURING THE FirST FIVE MONTHS OF POSTNATAL LIFE 


MONTH ] 2 3 } 5 


TOTAL MONTHLY GAIN IN KILO BODY 0.77 0.68 0.91 | 0.45 | 0.45 
WEIGHT { 
AVERAGE CONSUMPTION OF BREAST MILK 639.0  |735.0 | 825.0 822.0 862.0 
IN €.C. PER DAY | 
Daily Nitrogen |Total in gm. 117 | 1.11 | 1.62 1.37 | 1.47 
Intake Mg. per kilo body weight| 252.0 [210.0 261.0 /200.0 201.0 
Daily Calcium | Total in gm. 0.252| 0.274 0.317] 0.326| 0.418 
Intake Mg. per kilo body weight) 54.6 51.8 | 51.1 | 47.3 57.2 
Daily Phosphorus} Total in gm. 0.095} 0.094} 0.097) 0.088 | 0.108 
Intake Mg. per kilo body weight, 20.6 | 17.7 15.4 | 12.8 | 14.1 


*Initial birth weizht 3.84 kilo. 


The relation of the amount of nitrogen in the food to the quantity 
retained in the mother’s body is of practical significance in satisfying 


all dietary needs. From a summary of the literature** it is found that 
there is a slight relation between retention and augmented food intake, 


but the average daily storage is fairly constant even when the daily 
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food nitrogen ranges from 10 to 18 gm., in which range 77 per cent 
of the daily intakes occurred. The correlation coefficient for the 10 
to 18 gm. intakes and retentions is +0.04, showing no relationship, but 
if all of the figures are used, including the extremely high and extend- 
ing to 24 em. of nitrogen intake, the correlation coefficient becomes 
significant, +0.534 +0.016. 

It is important to have a sufficient intake of nitrogen in pregnancy 
to provide generously for the growing fetus, for the building up of the 
maternal body, especially should it be undernourished at the time of 
conception, for the hypertrophy of the maternal tissues, and to assure 
sufficient ‘‘rest nitrogen’’ to meet the needs of parturition and a 
storage in preparation for lactation. From the scientific data avail- 
able there seems to be no need for an appreciable increase in dietary 
protein beyond the usual adult consumption of 70 to 100 gm. daiiy, 
providing the energy needs have been cared for adequately. 


MINERAL METABOLISM 


The progressive gains in the maternal body weight are only a gross 
measurement of the storage of nutrients, because this as well as other 
types of growth is known to vary in chemical composition and does 
not show the adequacy of mineral storage. In studies on the effect of 
controlled diets during pregnancy a relationship has been shown 
between the prenatal diet of the mother and the development of rickets 
in the infant.* °°! When the mineral intake and the resultant 
mineral metabolism are defective during pregnancy, there is not only 
a predisposition to bone and tooth defects in the intrauterine parasite, 
but evidence that in some eases the associated nutritional disturbances 
in the mother may be one of the etiologic factors in vomiting, prema- 
ture birth, dei.! .1 caries, tetany, osteomalacia, and eclampsia.* 

There is an overstrain on the function of hematogenesis during preg- 
nancy as shown by secondary anemia which is common in mild form 
and in some cases reaches a serious degree.°? The blood requirements 
of the fetus, the blood loss during parturition, and other causes of this 
anemia represent the maternal metabolic overload. Newborn infants 
from mothers with hypochromatie anemia show a normal blood picture, 
but develop anemia during the first year of life.* If iron is given to 
the mother during pregnancy or to the infant, this anemia is prevent- 
ed. Apparently the fetus of an iron-deficient mother does not store 
enough to carry it through infancy, but is dependent on the supply of 
this element in the mother. 


Calcium.—The compilation of data from the literature on 


ealcium utilization 
is shown in Fig. 


1, in which the total amount of calcium stored by the mother and 
the fetus during the last eight lunar months of pregnancy is illustrated. Caleula- 
tion from the 118 ealeium balance studies including 567 days of observation of 


women shows that the maternal organism lost —0.112 and —0.308 gm. of calcium at 
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the third and fourth lunar months respectively, and accrued 4.22, 8.68, 10.61, 15.82, 
22.40, and 29.26 gm. of calcium from the fifth to the tenth lunar months, respec 
tively. Over the same period the calcium content of 69 fetuses!7 shows the total 
accumulation of 0.012, 0.119, 0.948, 2.654, 3.629, 6.890, 10.428, and 22.528 gm. of 
calcium at each successive month. The total amount of calcium used in the 
placenta#2-44 and the amniotic fluid45, 46 approximates only one-half gm. It should 
be noted that the average total accretion of calcium in the fetus during the last 
month of gestation is twice as great as during all the previous months. There is, 
at term, a surplus of about 6 gm. stored over and above the accountable needs of 
pregnancy, which amount of calcium may be used in some cases for maternal somatic 
growth,4!, 53 for replenishing and building maternal stores and bodily reserves. 
The average amount of caleium consumed and stored by the mother per day for 
each month of pregnancy and the amount needed by the fetus and its adnexa are 
shown in Fig. 2. The average daily calcium balance in the maternal organism is 
—0.004, —0.007, +0.162, +0.159, +0.069, +0.186, —0.235, and +0.245 gm. for each month 


from the third to the tenth lunar months. The daily accumulation in the fetus and 
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Fig. 2.—The average daily maternal and fetal utilization of Ca from the third to 
the tenth months of pregnancy. The dots represent the results of individual balance 
studies and show the great variations in the amounts of this element retained by 
different women. 


its adnexa is about 50 mg. from the third to the seventh months, and thereafter it 
increases to about 120 mg. until during the tenth month when there is a sharp rise 
to 450 mg. Throughout pregnancy the maternal retention exceeds the estimated 
fetal requirments, except at the tenth month when it will be noted that the fetal 
accretion exceeds the average maternal retention by as much as 200 mg. per day. 
During the entire gestation, however, the maternal organism gains calcium in excess 
of the needs of the fetus and its adnexa, as shown by the data at hand. 

The average daily calcium intake as determined by balance studies is 0.96, 1.15, 
1.98, 1.5, 1.3, 1.5, 1.4, and 1.4 gm. for the third to the tenth months, The average 
daily retention is markedly greater during the ninth and tenth months, though the 
intake remains approximately the same. The correlation coefficient for retention and 
mouth of pregnancy is +0.328 +0.055, showing a slight but significant relationship 
between retention and month of pregnancy. A similar relationship is shown between 
retention and amount of calcium taken in the food, with a correlation coefficient 


of +0.342 +0.055. Toverud and Toverud’ found that the pregnant woman had to 


consume at least 1.6 gm. of calcium per day to prevent an excess withdrawal of 


| 
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this element by the fetus from the maternal body reserves. Insufficient utilization 
of calcium in pregnancy, perhaps due to a physiologic alteration stimulated by 
conception, may result in its withdrawal from the bones and teeth of the mother 
and in poor formation and calcification of the bones and teeth in the fetus. Ham- 
ilton54 points out evidence to show that the normal child has a store of calcium at 
birth to draw upon during the period of rapid growth of the first four months of 
life, and that premature infants do not have this reserve. He believes that this 
explains why the premature infant is potentially rachitic and why the normal infant 
does not develop the disease until after the fourth month, when this reserve is 
depleted. The calcium retained by the mother is used to replenish any impoverish- 
ment that may exist in her body, to provide a storage in the trabeculae of her bones 
and other reservoirs, and to fulfill the needs of the fetus. What are the ultimate 
results upon the bones and teeth of the mother and child when the fetal demands 
during the last month of pregnancy are twice as great as the amount of caleium 
retained by the mother (Fig. 2)? Obviously calcium must be withdrawn from the 
maternal reserve to satisfy the fetal demands. May not the inherent ability of the 
mother to retain calcium be a determinate factor in the preservation of her own 
tissues, in satisfying fetal demands, or in predisposing the child to rickets? 

There is evidence that because of the metabolic processes peculiar to lactation 
this period is one of enormous calcium drain upon the mother. This drain may 
be appreciably beyond that accounted for in loss through milk itself, and occurs 
irrespective of the quantity of calcium in the diet.%, 34,35 The application of 
nutritional principles has been shown to aid in the economy of calcium utilization, 
in that, dietary supplements, such as cod liver oil, calcium salts, and yeast, improve 
calcium assimilation in nursing women, 35 when a liberal supply of this element 
is present in the diet. 

Phosphorus.—Caleulations from 126 phosphorus balance studies representing 600 
days of observations on women during pregnancy show that the maternal organism 
had stored in toto from the third to the tenth lunar months 3.25, 10.98, 23.18, 30.24, 
38.25, 49.06, 57.09, and 64.79 gm. of phosphorus, respectively. Chemical analyses 
of 24 fetuses (Table III) show the average total accumulation of phosphorus to be 
0.10, 0.30, 1.65, 2.36, 3.91, 6.38, and 13.68 gm. for the fourth to the tenth months, 
respectively. The entire phosphorus needs of the placentat2-44 and amniotic 
fluid+5, 46 at term amount to less than one-half gm. Thus in addition to the ap- 
proximate total accountable needs of the fetus and its adnexa there remains an 
excess of 50 gm. of ‘‘rest phosphorus’’ deposited in the maternal tissues at term. 

The average daily maternal retentions are high throughout gestation, being 0.116, 
0.276, 0.486, 0.252, 0.286, 0.586, 0.287, ‘and 0.275 gm. of phosphorus for the third 
to tenth lunar months, respectively, and the daily retentions of phosphorus in the 
fetus as calculated from the chemical analyses are 7.1, 48.3, 25.2, 55.3, 88.2, and 
260.4 mg. for the fifth to tenth months, respectively. The continuously large storage 
of phosphorus in the maternal body in excess of the accountable daily needs of the 
growing embryo is similar to the nitrogen retention, resulting in both cases in gen- 
erous stores of ‘‘rest material.’’ No account, however, has been made of the amount 
of phosphorus used to take care of the augmented requirements of the maternal 
tissues, either the hypertrophied or newly developed tissue coincident with pregnancy 
or the requirements of parturition and preparation for lactation. 

The average maternal consumption of phosphorus as determined by the balance 
studies amounts to about 2 gm. daily. There is a fairly constant retention of 
phosphorus, between 0.5 and 0.4 gm, daily with no evidence of a tendency to rise 
as pregnancy progresses, The correlation coefficient of the intake and retention 
+0.665 +0.035 shows that there is a relationship between the amount of phosphorus 
consumed and that retained in the body. 
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trowth of bones and osseous deposits have been noted in the bodies of gravid 
women.41,53_ Phosphorus, in contrast to nitrogen and calcium, participates in the 
formation of practically all body tissues; thus it is an essential element in the 
muscle, nerve, and osseous tissues, nucleoproteins, phospholipids, and all body fluids. 
There is a relationship between nitrogen and phosphorus which seems peculiar to 
each body tissue.55 

The data on phosphorus metabolism during lactation are too few%, 33-35 to war- 
rant more than a tentative statement regarding the phosphorus requirement. Table 
IV, however, is illustrative of the average daily amount of phosphorus taken in 
breast milk by a robust infant during the first five months of life, and indicates 
the subsequent maternal loss. As compared with the intake of the mother, there is 
an inappreciable outgo of phosphorus in her milk, but this loss does not indicate 
the total metabolic demands for the synthesis of milk, for the maintenance of the 


active mammary glands, and for other physiologic processes peculiar to lactation. 


Magnesium.—Computations of the 104 maternal metabolic balance studies rep- 
resenting 500 days recorded in the literature’, 25,31 show that the total average 
accumulation of magnesium at each month is 1.32, 2.07, 3.47, 5.57, 6.30, 8.85, 10.64, 
and 11.14 gm. for the third to the tenth months, respectively. The average mag- 
nesium content of 46 fetuses!7 indicates that 0.083, 0.170, 0.303, 0.115, 0.706, 1.443, 
and 0.784 gm. have been stored in this organism by the fourth to the tenth lunar 
months, respectively. The data from the balance studies during pregnaney and the 
chemical study of embryonic growth show that a reserve of 10 gm. of magnesium 
has been retained in the maternal tissues. This compilation is not in agreement 


mesium’’ 


with the observations of Hoffstrém25 who found only 1 gm. of ‘‘rest mag 
in his subject. The average daily intake of magnesium in the food was approx- 
imately 0.3 gm. throughout pregnancy, and the average daily retentions varied 
considerably, being from 20 to 90 mg. per day. 

Comparatively little is known regarding the metabolism of magnesium and its 
relation to other elements. In a study on the mineral metabolism of man56 evidence 
pointed to a retention of magnesium when the subjects were on a calcium-poor diet, 
but the magnesium was replaced by calcium when this element was increased in 
the diet. In this survey it is possible that the large amount of magnesium stored 
by the pregnant women indicates an inadequate intake of calcium, because in most 
cases they were consuming a self-chosen dietary. 

Little information on the metabolism of magnesium during lactation is available, 
in fact, there are only 8 balances* recorded in the literature thus far. 

Iron.—Calculations from the 25 existing metabolic balance studies on gravid 
womens2 indicate that the maternal organism stores in toto an average of 57.4, 
192.4, 340.2, 477.4, 565.0, 681.0, 754.3, and 799.1 mg. of iron from the third to 
the tenth lunar months, respectively. Similarly, the chemical analyses of 6 fetuses 
and 6 newborn show that this organism has accumulated an average of 10.3, 25.4, 
39.5, 227.6 and 246.2 mg. of iron at the fifth, sixth, seventh, ninth, and tenth 
months, respectively. 

There is a daily maternal storage of 2.0, 4.8, 5.3, 4.9, 3.1, 4.1, 2.6, and 1.6 mg. 
of iron for the third to the tenth lunar months, respectively, averaging 3.2 mg. 
daily for the entire period. According to the increase in iron content of the fetus 
from month to month, its computed daily need approximates 0.5 mg. per day dur- 
ing the fifth and sixth months, but during the ninth and tenth months it becomes 
3.4 and 6.6 mg., respectively, per day. Here, as in the case of calcium storage, 
the fetal demands during the last month in utero far exceed the average daily 


maternal retention. 


There is a maternal reserve of iron beyond the accountable needs of the fetus. 


Coons?2 has calculated that in addition to the fetal needs, the maternal body stores 
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approximately 500 mg. of iron during gestation in the hypertrophied muscles and 
other tissues. If this figure for ‘‘rest iron’’ in the gravid body be added to the 
average amount contained in the fetus at term, the estimated total iron requirement 
for pregnancy amounts to 746 mg., a value which closely corresponds to the total 
maternal retention of 799 mg. of iron as determined by the metabolic balance 
method, 

The entire loss of iron during labor and parturition may be considerable47 as 
occurs in the case of nitrogen. The part played by the ‘‘rest material’’ is signifi- 
cant in the preparation for lactation and preservation of the maternal reserves 
during this period; however, no studies are available on the iron metabolism of 
women who are secreting milk. Intelligent management of pregnancy and lactation 
must provide dietary supervision, including foods of high iron content in order that 
maternal and fetal needs can be adequately satisfied. Coons32 found higher reten- 
tions when higher levels of iron were taken in the food. 


VITAMINS 


Although quantitative observations on the vitamin requirement of women during 
reproduction have not been satisfactorily accomplished, the importance of these food 
constituents is recognized in regulation of metabolism and in meeting the high de- 
mands of the fetus,57 of the mother,*s, 59 of maternal storage6® and of supplying vita- 
mins in sufficient quantities in lactation to produce a milk of satisfactory vitamin 
content.61-63 The synergism of the vitamins with each other, with other food con- 
stituents, and with the hormones secreted by the endocrine glands in both the maternal 
and fetal bodies are little understood. 


SUMMARY 


1. Evidence from an analysis of various types of quantitative chemi- 
cal and physiologic data on the nutritive demands of fetal and ma- 
ternal metabolism indicates that a specific scientific dietary dictum may 
be advantageous during reproduction in endowing the child with nutri- 
tional stability, protecting the maternal tissues from metabolic loss, 
and providing for a storage to meet all needs of maternity. From an 
evaluation of maternal nitrogen and mineral needs during embryonic 
and infant development, it seems advantageous to provide a daily 
supply of from 70 to 100 gm. of protein, and a minimum of 1.6 gm. of eal- 


cium, 2 gm. of phosphorus, 0.3 gm. of magnesium, and 20 mg. of iron. 


2. From available scientific evidence, human lactation requires a 
greater amount of all food nutrients than does pregnancy. 


3. The necessity of fortifying the maternal diet with sufficient 
amounts of vitamins is indicated. 
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OBSERVATIONS ON 101 CASES OF PLACENTA PREVIA 
DELIVERED BY ABDOMINAL CESAREAN SECTION 


ISADORE A. SIEGEL, A.B., M.D., Baurimore, Mp. 


(Associate in Obstetrics, University of Maryland Medical School) 


N 1928 Douglass and Siegel reported 64 patients with placenta 

previa delivered at the University Hospital, in which the maternal 
mortality in 50 vaginal deliveries was 8.0 per cent, while in 14 abdomi- 
nal sections there were no deaths. Again in 1931 the writer reported 
115 cases of placenta previa in which the maternal mortality in 
70 vaginal deliveries was 8.57 per cent, while in 45 sections it was 
2.2 per cent and in 58 sections it was still further reduced to 1.72 per 
cent. These studies impressed us with the fact that we were unable 
to reduce our maternal mortality by employing the vaginal route 
and, on the other hand, by the more liberal use of cesarean section 
we have definitely and strikingly improved our results. While we 
have employed abdominal section primarily for the sake of the 
mother, yet we have at the same time reduced our fetal mortality from 
62.8 per cent in the vaginal deliveries to 17.3 per cent in the cesarean 
deliveries. 

In this article [ wish to present observations on 101 patients with 
placenta previa delivered by abdominal cesarean section, These op- 
erations were performed by various members of the teaching staff and 
resident staff from 1920 to 1933. Thus the results can readily be com- 
pared with those of our previous communications on this subject. 

In this series there were 64 white and 37 negro patients. The pre- 
ponderance of white patients has been noted in our previous papers. 
Twenty-seven cases occurred in para i, 17 in para ii, 20 in para iii, and 
the rest were distributed in the para iv or plus groups; thus, nearly 
75 per cent of the cases occurred in the multiparas. Fifty-seven cases 
occurred near or at term; 21 at thirty-six weeks; 12 at thirty-four 
weeks; 5 at thirty-two weeks; and 6 at thirty or less weeks’ gestation ; 
thus more than one-half of the cases occurred near term. 

Classifying these cases according to the type of placental implanta- 
tion, 36 were central, 22 partial, and 46 marginal; in one the type was 
not noted and one was considered a low implantation. More than one- 
half of the cases were either central or partial varieties; a group in 
which many writers now advocate the use of abdominal section as the 
proper method of delivering these cases. In the marginal type there 
were 15 primigravidas and in this group there is a growing tendency 
to consider the section as the method of choice, depending upon the 
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condition of the patient and of the cervix in each case. This leaves 
31 cases of marginal placenta previa occurring in multigravidas, and 
it is in this group about which considerable objection might be raised 
as to the use of abdominal section. In this clinic we employ the ab- 
dominal section in the latter group only if the cervix is closed or 
slightly open; all cases of the marginal type in which the cervix is 
already considerably dilated are delivered by the vaginal route. In 
every one of these cases the cervix was two fingers or less dilated. 

In studying the notations of the condition of the cervix as reported 
in the ease histories, it was found that in 13, it was not noted: in 
54 the cervix was closed; in one case it was one-third dilated but this 
patient had a central placenta previa; and in the remaining cases the 
dilatation varied from one to two fingers. Consequently, in at least 
87 eases, if vaginal delivery would have been attempted, it would have 
been necessary to employ methods by which the cervix could be di- 
lated from nothing or two fingers to complete dilatation before de- 
livery could have been effected. This method of delivery in such cases, 
regardless of the type of placenta previa, has persistently given us a 
maternal mortality above 8 per cent. 

In the preparation of our patients for operation, it is conceded that 
prophylactic or preoperative blood transfusion offers the best chances 
for good results. Unfortunately, in our clinic we do not have the 
funds with which to secure professional donors, and our patients are 
too poor to pay for such donors themselves. We must depend upon 
the friends and the family of the patient to volunteer and from our 
experience it has been quite rare to find among the volunteers a suit- 
able donor in time to be of any value to the patient. It is for this 
reason that only two patients have received preoperative blood trans- 
fusions. We have, therefore, resorted to a routine type of preopera- 
tive preparation which consists of the following: 

1. Securing of donors as quickly as possible for either preoperative or post- 
operative blood transfusion. 

2. Giving 500 ¢.c. of 10 per cent glucose solution intravenously to every patient 
before operation or on the operating table. 

3. Postoperatively practically every patient receives saline by infusion and in few 
instances glucose intravenously as well. 


4. Postoperative blood transfusions when available and when indicated. 


In this series only 11 patients received postoperative blood trans- 
fusions. In 2 of these patients it was given for hemorrhage. Inciden- 
tally these were the only 2 cases of postpartum hemorrhage in this 
series. In 3 patients it was given for postpartum infection. In only 
6 cases were transfusions given postoperatively because of preopera- 
tive bleeding. 

The condition of our patients as judged by the amount of hemor- 
rhage was good in the majority of cases. In 23 the amount of bleeding 
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was not noted, but the pulse and blood pressure were good. In 38 it 
was slight, in 24 moderate, and in 16 profuse. While we teach that 
prophylactic or preoperative blood transfusions in the treatment of 
placenta previa is most important, we are not convinced that it would 
have influenced our results in this series. We believe that the impor- 
tant factors are (1) early diagnosis, dependent upon a history of pain- 
less bleeding, and from abdominal and rectal examination; only in 
rare instances has it been necessary to make a vaginal examination ; 
(2) preoperative routine; (3) immediate operation; and (4) post- 
operative blood transfusions when indicated. 

The classical section was employed in this series in all cases with 
the exception of one low cervical and one Porro section. The low 
cervical section was done on a primigravida, and it was necessary to 
vo through the placenta before the baby could be delivered. It was 
estimated that the patient lost about 500 ¢.c. of blood during this pro- 
cedure. While it is perhaps not fair to draw conclusions from this one 
case, we have since felt that this is not the type of section best 
suited for placenta previa cases. The Porro section was done merely 
as a method of sterilization. In 5 cases the patients were sterilized at 
the time of section by ligation of their tubes because of parity of five 
or more. The anesthesia employed was gas, oxygen, and ether in all 
but 2 cases. One case was done under gas alone and the other under 
spinal anesthesia. 


We have had but one maternal death (0.99 per cent) : 


J. V., white, aged thirty-three, para viii, was admitted to the University Hospital 
on Sept. 29, 1927, at 12:00 a.M. with a history of intermittent bleeding for the pre- 
vious three weeks. She was treated at home by two physicians by rest in bed. 
On the day of admission she had a brisk hemorrhage and a third physician advised 
immediate hospitalization. At this time she was thirty-four weeks pregnant, fetal 
heart was heard only once, the rate less than 100 and was not heard thereafter. 
Her blood pressure was 68/35, pulse 140 and she was not bleeding. Rectal examina- 
tion revealed the cervix to be two fingers’ dilated, rather rigid, with the placenta 
covering the os. She was immediately treated for shock, given 450 e.c. of 10 per 
cent glucose intravenously and 1,200 c.c. of saline by infusion. Her blood pressure 
rose to 112/58 and her pulse dropped to 125. At this point (3:35 A.M.) the section 
was performed and a stillborn baby delivered. The placenta was found to be cen- 
trally implanted and the uterus was packed to prevent any further bleeding. The 
patient received 900 c¢.c. saline on the operating table. After the operation her 
blood pressure was 80/0, pulse 156. At 1:30 P.M. of the same day the pack was 
removed and the patient had no further bleeding. The next day her temperature 
was 101°, pulse 140. On October 1 she received 500 c¢.c. of blood, her blood pressure 
rose to 130/88, but she was considerably distended. The next day she received 250 
e.c. of blood but her temperature and pulse remained elevated and rapid and the 
abdominal distention persisted and she became toxic. She died the following day 
at 2:55 A.M. 

Necropsy showed an acute purulent endometritis, acute purulent peritonitis and 
renal scarring. 
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It was subsequently learned that this patient had had one vaginal 
examination at home. This case illustrates the importance of early 
diagnosis and treatment and the avoidance of vaginal examinations 
unless absolutely necessary for the diagnosis; and when vaginal ex- 
aminations are done, they must be performed under the strictest 
aseptic technic. In view of the vaginal examination it might perhaps 
have been better to have attempted to deliver this patient by the 
vaginal route. 

If we accept the standard of morbidity to be a rise in temperature 
to 100.4° F. on two or more successive days, then our morbidity in 
this series would be 69 per cent. This seems to be rather high but in 
most of our cases the temperature rapidly returned to normal, while 
the patients were free from symptoms and their stay in the hospital 
was not prolonged beyond the usual time. There were, however, 
12 patients (11.8 per cent) who had a rather stormy course due to 
postoperative complications, including 2 cases of pyelitis, 2 of wound 
infection, 1 of acute laryngitis, 1 of fecal impaction, 1 of inguinal 
adenitis, 3 of thrombophlebitis (1 of which in addition had a wound 
infection and an abscess at the site of the saline infusion in the thigh), 
1 of pneumonia, and 1 of generalized peritonitis. All these patients 
recovered with the exception of the peritonitis case. 

There were 25 fetal deaths (24.75 per cent). Arranging these deaths 
according to the type of placental implantation, 12 occurred in the 
central type, 4 in the partial, 8 in the marginal, and in one the type 
was not noted. There were 10 babies weighing less than 4 pounds; 
9 between 4 and 6 pounds; three 6 or more pounds, and in 3 the 
weight was not noted. There were 6 babies at or near term, 5 at 
thirty-six weeks, 6 at thirty-four weeks, 3 at thirty-two weeks, and 
5 under thirty weeks. 

The greatest number of fetal deaths occurred in the central types, 
in babies weighing less than 4 pounds and in the premature babies. 
In 2 cases congenital malformations were found responsible for their 
deaths; and in another case a hydrocephalic baby was delivered, 
which lived six months. 

Among the babies discharged from the hospital alive and well, there 
was only one weighing less than 4 pounds at birth, 32 weighing be- 
tween 4 and 6 pounds, 32 weighing 6 or more pounds, and in 12 the 
weights were not noted, There was only one set of twins and both 
survived. It appears that babies weighing less than 4 pounds have a 
poor chance for life, while those weighing 4 or more pounds have a 
very good prognosis. Many premature babies can be and are saved 


by abdominal section without increasing the risk for the mother. 
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CONCLUSIONS 


From this series of 101 patients with placenta previa delivered by 
abdominal cesarean section, we feel justified in drawing the following 
conelusions : 


1. The use of prophylactic or preoperative blood transfusions is 
very important but not essential in the majority of cases for obtaining 
vood results. 

2. The immediate preoperative preparation of the patient (in our 
cases the giving of glucose intravenously) followed by immediate 
operation is the most important factor for suecess in our series of 
Cases. 

3. Cesarean section deserves greater consideration in the treatment 
of placenta previa. 

4. Cesarean section is definitely indicated in the central and par- 
tial types of placenta previa, since the maternal mortality in this 
eroup delivered by the vaginal route has always been high. 

5. That it is justifiable to employ cesarean section in the marginal 
type of placenta previa in primigravidas (especially) and in multi- 
eravidas where the cervix is only slightly dilated and the child viable. 

6. The maternal morbidity is not materially increased nor are the 
postoperative complications more numerous by employing the ab- 
dominal over the vaginal route for delivery. 

7. By the more liberal use of abdominal cesarean section, we have 
reduced our maternal mortality to 0.99 per cent. 

8. The fetal mortality is greatly reduced, and many premature 
babies are saved without at the same time increasing the risk for the 
mother. 
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NEOSKIODAN IN AMNIOGRAPHY* 


Epwarp L. CoRNELL, M.D., F.A.C.S., JAMES T. Case, M.D., F.A.C.S., 
CHICAGO, ILLINOIS 


MNIOGRAPHY is beginning to occupy a niche in the x-ray de- 
partment. This report is written to warn against some pitfalls 
that we have encountered. 

It was though’ that neoskiodan would prove to be a good medium for 
use as a contrast material in amniography. After experimenting on 
the dog without any bad effects and failing to enter the amniotic 
cavity because of the difference in anatomy, we decided to use it in 
the human being. The ideal cases not being numerous, we injected 
only patients who were scheduled for cesarean section or who were 
in active labor. The cesarean section patient offered the opportunity 
to us to inspect the location of the placenta and the location of the 
needle puncture, 

The ideal case for amniography is placenta previa or abruptio 
placentae. In the former there is little chance of the needle passing 
through the placental site. In the latter condition and in the normal 
pregnancy patient, this does not hold true. A good clinician, in the 
majority of these cases, can make the diagnosis without the use of 
amniography. Therefore, the procedure has a limited field. 

In all of our cases, every effort was made to avoid passing the 
needle through the placental site, without success. All the known 
clinical methods were used to locate the placenta before puncturing 
the uterus. The uterine souffle is not reliable, because it may or may 
not be present at the time of examination. Bulging or the doughy feel 
over the placental site may or may not be present. 

In the six cases examined, each placenta was punctured. In two, 
the puncture penetrated through Schultze’s fold in the cord and in 
one of these it was within 1 mm. of one of the large fetal vessels. So 
close, in fact, that we decided that the experiment had been carried 
far enough, and we would reserve amniography for those cases where 
the diagnosis of placenta previa or abruptio placentae was in doubt. 
What would happen if the fetal vessel or vessels were punctured is 
left to the reader’s imagination. 

As a result of this experience, we would suggest that the injection 
be discontinued if the placenta is entered, or that another site be 
chosen. We hesitate to suggest puncturing the uterus more than onee, 


*Read at a meeting of the Chicago Gynecological Society, November 17, 1933. 
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The injection should, of course, be made on the side of the fetal small 
parts in order to avoid injury to the fetus. 

One patient, near term, who was scheduled for cesarean section, had 
the injection made about noon of one day. She was scheduled to be 
operated upon three days later. Early in the morning following the 
amniography, she went into labor, about ten days previous to her ex- 
pected confinement date as computed from the last menstruation. It 
is difficult to say if the neoskiodan had anything to do with the onset 
of labor. 


The technie employed was as follows: The patient was placed on her back, the 
abdomen carefully inspected to locate the site of the placenta and the position of 
the baby. The site of the injection was chosen on the side where the fetal ex- 
tremities were found. This area was painted with tincture of iodine. <A four- 
inch spinal puncture needle was used. Forty cubic centimeters of neoskiodan were 
placed in a large syringe attached to the spinal puncture needle. No neoskiodan 
was injected until we were able to obtain liquor amnii in the syringe. The injec- 
tion took about one minute. The patient was then rocked from side to side and the 
abdomen manipulated so that the neoskiodan was distributed throughout the liquor. 
This took from five to ten minutes. X-ray films were then exposed, using the fol- 
lowing technic: With the Potter-Bucky diaphragm, 88 KvP., 25 Ma. and a focus- 
film distance of 25 inches, an exposure of from four to four and one-half seconds. 
Films were exposed in the lateral and in the posteroanterior position. In the latter 
position it is important to bolster up the patient’s chest and thighs to relieve the 
pressure on the protruding abdomen. 


It was found that neoskiodan was an effective medium for contrast. 
The placenta was easily located, the fetal soft parts well outlined and, 
in some instances, the cord was located and the sex of the infant cor- 
rectly diagnosed. 

In conclusion, the authors are satisfied that neoskiodan can be used 
successfully for amniography. No evidence of toxie effect was noted, 
either in the mother or in the baby. 

The procedure, however, is not without inherent risks, the greatest 
being the puncture of a fetal vessel with its attendant possibility of 
fatal fetal hemorrhage. 

It is felt that the procedure has a limited field and should be used 
only when clinical means fail to make a diagnosis. 


122 SoutH MICHIGAN AVENUE 


DISCUSSION 


DR. H, C. HESSELTINE.—Drs. Cornell and Case using neoskiodan have ar- 
rived practically at the same conclusion that Drs. Adair and Davis did with skiodan 
in their amniographie study, the report of which was given before this Society a 
few months ago. However, some of the potential dangers have not been sufficiently 
emphasized. Dr. Adair has stressed the possibility of perforation of the viscera 
with the associated dangers, especially where there have been abdominal operations. 
Even without this fear there is the ever present risk of introducing infection into 
the abdominal wall, peritoneal cavity, uterine wall, and amniotic cavity contents. 
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A further limitation to this method is the necessity for roentgenologie apparatus 
as well as the unavoidable expense incurred. 

Since one cannot foretell what may be discovered by investigations, this has 
been an interesting and a justifiable research. With the present technic it is not 
a practical nor a safe routine procedure, and it shall remain so unless a safer, 


simpler method is evolved. 


DR. J. DUANE MILLER, Grand Rapids, Mich.: I assure you this work was 
not started with the intention of using it routinely but to distinguish between central 
and marginal placenta previa, and abruptio placentae in certain cases. For a long 
time we have confined ourselves to bleeding cases where there might be some chance 
of distinguishing between these conditions, with the idea of doing a cesarean section 


on Cases ( 


f placenta previa centralis. 


DR. N. 8. HEANEY.—One might not know in advance of prosecuting a research 
problem such as this what the bad results might be, but now that each worker on 
this particular question has not been able to find any advantages compensating for 
the dangers, would not Dr. Cornell advise that further investigation into this sub 


ject be discouraged? 


DR. EDWARD L. CORNELL (closing).—Dr. Heaney’s question, whether I 
would advise further experimentation with this procedure, is a difficult one. I felt 
that the risks taken with the mother and the baby were too great for me to do 
anything more with it and I stopped. I was satisfied that neoskiodan was a good 
medium to use for differentiation. Unless some new problem presents itself, it would 


be wise to discontinue intrauterine injections of the uterus. 


RHABDOMYOMA OF THE TYMEN, WITH THE REPORT OF A 
CASE IN A CHILD 


ALBERT C, EDWARDS, M.D., SHEBOYGAN, WIS., AND 
ALLAN IL. RicHarpson, M.D., Derrorr, 
(From the Children’s Hospital of Michigan) 


UMORS of striated muscle are characterized by their rare oecur- 

rence, embryonal type, and predilection for the genitourinary sys- 
tem. They usually occur in early life and some seem to be congenital. 
The common form, the rhabdomyoma uteri, appears almost exelu- 
sively as an element of the polypoid vaginal sarcoma of children and 
adults (sarcoma botyroides). It may exist at birth and first appears 
as a rather broad, thickening of the submucosa which soon becomes 
polypoid. The symptoms are hemorrhage, fetid discharge, and pro- 
trusion of a polypoid tumor from the vagina, with dysuria, pain, 
fever, and cachexia. The vagina is eventually filled with ulcerated 
masses, and there are bulky extensions into the pelvis and occasion- 
ally to regionally lymph nodes, rarely to the skin or lungs. The re- 
markable clinical features of this tumor render it a well-defined dis- 


ease (Ewing’). 
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McFarland? in a statistical study of sarcoma of the vagina (1911) found only 
two cases of rhabdomyoma of the vagina other than sarcoma botyroides. One of 
these was in an infant eleven months old who died and the other, one of Kasch- 
ewarowa-Rudnewa’s cases, in a girl aged fifteen. Benenati? listed three such cases 
(1903). 

The first case of a muscle tumor of the vagina to be reported was that of Kasch- 
ewarowa-Rudnewa.4 The patient was a girl of fifteen who had never menstruated 
but complained of dysuria. A small tumor attached to the lower part of the 
anterior vaginal wall was removed but recurred in six weeks and the patient died. 
Microscopic examination of the tumor showed a spindle cell sarcoma with scattered 
muscle fibers. 

Ley’s® patient, an infant of five weeks, had a large bilobar tumor surrounding 
the urethra. It contained interstitial tissue, voluntary and involuntary muscle 
fibers, and nerves. It was termed a teratoblastoma. The shock of removal resulted 
in the death of the infant. 

According to Tuberowsky® 250 cases of vaginal myomas of all types had been 
reported in the literature prior to 1926. Muscle tumors have also been reported 
occurring in the ovary, uterus, testis, and prostate. Most of the patients in which 


these have occurred have been children. 


REPORT OF A CASE 


A white girl born June 16, 1928, was the youngest of two children of healthy Ameri 
ean parents. In April, 1931, the mother noted an inflamed or reddened area in the 
vaginal introitus. The child was first seen by one of us (A. L. R.) a month later. 


Fig. 2. 


Fig. 1.—IExcised portion of hymen. Section from near the surface showing gen- 
eral structure (low power). 


Fig. 2.—Portion of hymen showing well-developed striated muscle (high power). 


At that time the right portion of the hymen was thickened and red but was not 
tender, A gynecologist (Dr. L. E. Daniels) who saw the lesion was of the opinion 
that the condition was the result of irritation and advised merely strict cleanliness of 
the parts. 

On Sept. 8, 1951, the patient returned from a vacation with the complaint of 
frequent and painful urination. The right side of the hymen was more thickened 
and hypertrophied and in one place there was a suggestion of pedunculation. The 
left side was also thickened and looked about as the right side had at the first 
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observation. On the advice of the gynecologist, (Dr. Daniels) the patient was 
hospitalized (Woman’s Hospital), and on Sept. 9, 1931, under general anesthesia a 
further examination was made and a biopsy specimen was obtained. The surgeon’s 
report was as follows: 

‘*The vagina was dilated with the Hegar dilator. The vaginal mucosa was 
hypertrophied and many rugae were present. An adherent prepuce was freed and 
the glans clitoris exposed. The lateral and posterior portions of the hypertrophied 
hymen were removed and the cut edges of the ring cauterized with the Post- 
cautery.’’ 

Healing was complete in two weeks and gradual involution of the mucosa oc- 
curred. 

The tissue removed was covered by stratified epithelium which was slightly hyper- 
trophic and tufted but not malignant. The stroma was hyperplastic and composed 
chiefly of bundles of striated muscle which extended in all directions, In addition 
there was a small amount of fibrous connective tissue seattered between the muscle 
bundles. This connective tissue did not appear sarecomatous. There were focal 


Fig. 3.—Section of pelvic lesion showing malignant character (low power). 
Fig. 4.—Section of pelvic lesion showing types of cells and muscle-like elements 
(high power). 


areas of lymphocytic infiltration throughout the tissues (Figs. 1 and 2). The path- 
ologic diagnosis was ‘‘Rhabdomyoma of the hymen with chronic inflammation. ’’ 

The patient’s urinary symptoms continued unabated and the urine showed re- 
current showers of pus cells. Her general condition, however, remained good. On 
Dec. 8, 1931, when she was seen during a spell of severe dysuria, a mass was dis 
covered in the lower abdomen. It was firm, slightly movable, the size of a large 
orange. Rectal examination revealed the mass to be firmly attached to the brim of 
the pelvis to the right of the midline. The patient was again hospitalized (Chil- 
dren’s Hospital). 

On Dec. 19, 1931, under general anesthesia the abdomen was explored (Dr. 
Grover Penberthy) through a lower midline incision. In the retroperitoneal portion 
of the pelvic cavity were two tumor masses, the largest the size of an orange. The 
masses were well fixed to the sacrum and were covered anteriorly by peritoneum. 
The larger mass was incised. It had a rather firm adherent capsule beneath which 
was richly vascular malignant appearing tissue. A specimen was removed for path 


ologic examination. The other abdominal organs were essentially normal. 


EDWARDS-RICHARDSON RHABDOMYOMA OF THE HYMEN 899 


The postoperative course was marked by a profuse vaginal discharge and a rather 
continuous febrile reaction which lasted about a week. The blood showed a mild 
secondary anemia and a slight leucocytosis, 

On December 30 and 31, deep roentgen ray therapy, 90 per cent to 100 per cent 
of the erythema dose, was given over the entire abdomen, pelvis, and thorax. The 
child’s reaction to this treatment was quite marked, characterized by nausea, vomit- 
ing, loss of appetite, and general malaise. 

The deep ray therapy was repeated in a similar dosage on Feb. 11, 1932, and in 
addition 95 mg. of radium screened with 1 mm. of brass and 1 mm, of hard rubber 
wis applied intravaginally for four hours. The patient’s reaction to these radiations 
wis similar but less severe than previously. 

3y March 7, 1932, there was a recurrence of the lesion of the hymen accompanied 
by a serosanguinous vaginal discharge. Later the abdominal mass began to enlarge, 
gradually filling most of the abdomen. With this there was progressive emaciation 
until death on Oct. 17, 19382. Two weeks before death the abdomen measured 85 
em. in circumference. Necropsy was not permitted. 

The general microscopic appearance of the biopsy specimens of the pelvic tumor 
was sarcomatous. There was a stroma of delicate connective tissue in which were 
numerous thin walled vessels and multiform cells of varied size and with varied 
nuclear forms. The general cellular arrangement was quite irregular. Scattered 
throughout were nucleated, multiform masses of eosinophilic cytoplasm. Some of 
these bore striking resemblances to bundles of muscle fibers. A few had suggestions 
of cross striations. The ends of some of the bundles were fusiform while others 
had blunt ends. The nuclei of the eosinophilic masses were single or multiple, dense, 
and irregular in shape. For the most part they occupied the centers of the masses, 
although in some instances they produced bulbous swellings on elongated masses. In 
the periphery of the tumor the resemblance to striated muscle was fairly marked 
while in the center the structure was extremely embryonic. The impression was 
that the tumor was a sarcoma with striated muscle elements—a rhabdomyosarcoma 
(Figs. 3 and 4). 


COM MENT 


The origin of urogenital rhabdomyomas is obscure. Ribbert’ derived 
them from mesodermal displacements. Berka* believed such misplace- 
ments were capable of forming various mesodermal derivatives, and 
therefore, concluded that all rhabdomyomas of the vagina and uterus 
should be included among the mixed tumors. Wilms’ expressed the 
opinion that all tumors containing cross striated muscle fibers arise 
from primitive myotomes and that those of the vagina, as well as, 
those of the cervix arise from germinal cells, displaced by the caudal 
growth of the wolffian ducts into the genital sphere. Pfannenstiel'® 
believed he could trace the development of muscle cells from spindle 
cells, while others have suggested the relationship of these tumors to 
sacral teratomas and have discussed them under the term ‘‘polar 
rhabdomyomas.’’ 

The clinical variety of the tumor in our case does not seem to us to 
permit of definite classification. The original lesion of the hymen 
resembled the description of the tumor in Ley’s® case in which, how- 
ever, the tumor was larger and present at birth. The hymenal lesion 
may also have been: the earliest demonstrable lesion of sarcoma boty- 
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roides. The pelvic lesion resembled somewhat that in Marchand’s" 
case in which a boy, aged four, had a tumor which arose from the 
sacrum, invaded the tuber ischii, and contained embryonic muscle. 
Both should possibly be termed ‘‘ polar rhabdomyomas.’’ The clinical 
course of our case, however, with dysuria, vaginal discharge, and 
fever with secondary involvement of the pelvis was more typical of 
the polypoid (botyroid) variety. 

The unusual feature of our case was the ultimate outcome in spite 
of the apparent insignificance of the initial lesion. The microscopic 
picture of the hypertrophied hymen, although typical of a rhabdo- 
myoma, revealed only mature muscle elements which did not appear 
to be of an invasive type. The presence, however, of striated muscle 
elements in both the primary and secondary lesions seemed to dispel 
all doubt as to their relationship. 

Before the appearance of the pelvic lesion only one with mature 
judgment would have suspected the outcome of the case. According 
to Ewing' rhabdomyomas are usually progressive, and Weller’ feels 
that such tumors should always be looked upon with suspicion as to 
their outcome. 


CONCLUSION 


A rhabdomyoma of the hymen of a child, in spite of its removal 
and the absence of microscopic evidence of malignancy, was followed 
by extension to the retroperitoneal tissues of the pelvis with the for- 
mation of a sarcoma-like tumor containing embryonic muscle elements. 

Neither the site of the primary lesion nor the secondary growth 
were materially affected by extensive radiation therapy. 


SOO NorTH EIGHTIL STREET. 
651 FISHER BUILDING. 
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ROENTGENOGRAPHIC DIAGNOSIS OF ANENCEPHALUS, 
WITH A REPORT OF FIVE CASES 
Topras B. WEINBERG, M.D., New York, N. Y. 
INCE 1916 when Case! first reported an anencephalus successfully 
diagnosed before labor, a number of reports of isolated cases have 


appeared in the literature. With the exception of the four cases re- 
ported by Case and Cooper? in 1926, no large series has been published. 


In their article the authors give an extensive review of the literature 
and describe in detail the clinical manifestations of anenecephalus. They 
cite the case reported by Rudolph® and Spangler,’ two eases. More 
recently Weiskotten® reported three cases. 

In 1927 I had the opportunity to diagnose roentgenologically my first 
ease of anencephalus. Since then, up to February, 1933, a total of 5 
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eases have come under my personal observation. They were all re- 
ferred for x-ray study before being admitted to the hospital and all were 
checked up postpartum. In all, a fetal monstrosity or abnormality was 
either suspected or actually diagnosed by the referring obstetrician. 
Roentgenographie findings were therefore corroborative evidence. 
Hydramnios, which came on more or less suddenly about the seventh 
month of gestation, was present in every case. The absence of a palpable 


Fig. 4. 


fetal head was another constant finding. All 5 patients had signs of 
live fetuses at the time of the examination, and all the monstrosities 
were born alive, 

The roentgenographie diagnosis is comparatively easy if a good diag- 
nostie film is obtained. For example, I saw one ease that was x-rayed 
in a large hospital where, due to technical defect of the film, the diag- 
nosis was overlooked; a film subsequently taken by another roentgen- 
ologist showed a definite anencephalie pregnancy. 


CasE 1.—R. G., aged twenty, para i, referred for x-ray study by Dr. Frances E. 


, 
Shields on Nov. 4, 1927.. 
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History: Seven months’ pregnancy; the abdomen was much larger than one 
would expect at this period. The fetal heart sounds were normal. Small parts 
were palpated but the fetal head could not be located. 

The Roentgen Findings: Anencephalus, cephalic presentation, and hydramnion 
(Fig. 1). 

The patient was delivered at the Booth Memorial Hospital on Nov. 15, 1927 of 
a live anencephalic monster. 

CASE 2.—M. C., aged twenty-seven, para i, referred for x-ray study by Dr. Kyle 
B. Steele on April 17, 1930. 


Fig. 5. 


History: Pregnancy, seven months, delivery due June 8, 1930. Hydramnion. 
Fetal head was not palpable. Heart sounds were normal. Monstrosity was sus 
pected by Dr. Steele. 

The Roentgen Findings: Anencephalus, cephalic presentation; hydramnion 
(Fig. 2). 

The patient was delivered at the Booth Memorial Hospital on April 22, 1930 of 


an anencephalic monster. 


CASE 3.—I. J., aged twenty-one, para i, referred for x-ray study by Dr. N. Gil- 
bert Seymour on Nov. 18, 1930. 

History: Pregnancy, seven months. Patient complained of pain in the right 
lower quadrant for about one week. Acute hydramnion was present since onset of 


pain. 
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Roentgen Findings: Anencephalus, cephalic presentation; hydramnion (Fig. 3). 
The patient was delivered at the Booth Memorial Hospital on Nov. 20, 1930 of 
an anencephalic monstrosity. 


Case 4.—D. T., aged twenty-nine, para iii, referred for x-ray study by Dr. M. D. 
Speiser on August 12, 1931. 

History: Pregnancy, seven and one-half months, delivery due Sept. 26, 1931. 
Patient has two normal children, five and one-half and three years old, respectively. 
The first was @ breech presentation, otherwise both were normal deliveries. 
Hydramnion was first noticed at about the sixth month. The blood examination 
showed 3,000,000 red cells and 40 per cent hemoglobin. 

The Roentgen Findings: Anencephalus, cephalic presentation; hydramnion 
(Fig. 4). 

The patient was delivered of an anencephalus on Sept. 1, 1931 at the Doctor’s 
Hospital. 

CASE 5.—A. F., aged twenty-three, para i, referred for x-ray study by Dr. M. D. 
Speiser on Feb. 16, 1933. 

History: Pregnancy, eight months; patient felt well and had no abnormal 
symptoms. Hydramnion. 

The Roentgen Findings: Anencephalus, cephalic presentation; hydramnion 
(Fig. 5). 

The patient was delivered at the Beth Israel Hospital on April 17, 1933 of an 


anencephalic monster. 
SUMMARY 


1. Five cases, 4 of which were primiparas, are reported in which a 
roentgen diagnosis of anencephalus was made antepartum and verified 
by subsequent delivery. 

2. In all 5 eases some abnormality was suspected by the attending 
obstetrician. 

3. In 4 of the 5 eases delivery was brought about prematurely on the 
strength of the roentgen findings. The fifth was delivered spontaneously 
at term. 

4. Hydramnion and no palpable fetal head were two constant clinical 
findings. 
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KRUKENBERG TUMOR OF THE OVARY* 


Mervyn V. ArmstroNG, M.D., F.A.C.S., anp A. Wore, M.D., 
F.A.C.S., Brookiyn, N. Y. 


(From the Department of Obstetrics and Gynecology, Long Island College of 
Medicine) 


HE following case records the first instance of Krukenberg tumor in the 

Gynecological Service of the Long Island College Hospital in over ten years. 

Mrs. M. Q., aged fifty, Italian, was admitted to the Gynecological Service of the 
Long Island College Hospital, Aug. 3, 1933, complaining of enlargement of the ab- 
domen and vaginal bleeding. The medical and surgical history was essentially 
negative. Menstruation began at the age of thirteen, recurred every twenty-eight 
days and was of six to seven days’ duration, until June of this year. The present 
illness dates from June 5, 1933, when the patient had a period which was of twelve 
days’ duration. Two days later bleeding recurred and continued to date. In ad- 
dition, enlargement of the abdomen was noticed, There was also loss of appetite 
and constipation. Weakness, loss of weight, strength, and insomnia were additional 
complaints. The abdomen was distended by a tumor mass which was fairly firm 
in consistency, evidently arising from the pelvis, centrally placed and reaching to 
within one fingerbreadth of the umbilicus. This mass was dull to percussion, and 
there was no evidence of fluid. Vaginal examination revealed a multiparous introitus. 
There was moderate vaginal bleeding. The cervix pointed in the axis of the vagina, 
was slightly enlarged and bilaterally lacerated. The body of the uterus was dis 
placed posteriorly by a mass in the anterior culdesac which was firm yet somewhat 
cystic. It was about the size of a large grapefruit. A second mass of the same 
consistency but the size of a lemcn was found to the right of and posterior to the 
uterus. Blood pressure was 120/72, urine normal, and blood count showed a sec- 
ondary anemia (Hb. 38 per cent) and a leucopenia. Wassermann was negative. 
After four preliminary transfusions of 500 ¢.c. each, on Aug. 26, 1933, under local 
and supplementary gas oxygen anesthesia, supracervical hysterectomy and bilateral 
salpingo-oophorectomy were done. Following this procedure, palpation of the 
pylorus revealed an infiltrating carcinoma, the size of a lime. The postoperative 
eourse was uneventful. Three weeks after operation, gastric analysis showed no 
deviation from normal. X-ray examination, however, revealed a small defect in 
the prepyloriec region on the greater curvature of the stomach, measuring one and a 
half centimeters in length. The x-ray diagnosis was pyloric tumor without obstruc- 
tion. The patient seen at home ten weeks after operation was failing rapidly. 

The specimen referred to the Gynecological Laboratory was described as follows: 

Uterus.—After fixation, the uterus measured 9 em. from fundus to the level of 


transection, 814 em. transversely at the level of the round ligaments, and 61% em. 
in the anteroposterior diameter. The organ was somewhat irregular due to the 
presence of three small fibroids. The uterine cavity was somewhat irregular. The 
endometrium was thin, smooth but injected. On ecut-section the small tumors of the 
anterior wall presented the typical whorls of fibromyoma. The largest tumor con- 


tained several hemorrhagic cysts indicative of adenomyosis. The myometrium was 


*Read at a Meeting of the Brooklyn Gynecological Society, December 1, 1933. 
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hypertrophied, measured 314 em. in thickness, and contained minute hemorrhagic 
spaces which penetrated to the peritoneal coat. 


This was indicative of adenomyosis. 
There was no gross evidence of tumor invasion. 


Microscopic Findings——The endometrium presented changes of the interval phase. 
Internal adenomyosis was prominent. Endometrial glands and stroma practically 
reached to the peritoneal coat of the organ. Focally clusters of metastatic epithelial 
cells were encountered in the muscle and endometrial layer. The component cell 
was fairly large, round or oval in form with faintly staining cytoplasm. The 
crescent-shaped nucleus was displaced among the cell membrane. Other tumor cells 
were smaller and deeply staining with the nucleus centrally placed. In the zones 
adjacent to the carcinoma the muscle was edematous and vacuolated. The fibroids 


presented the usual constituents of the muscle and connective tissue. The adenomy- 
oma grossly noted presented typical endometrial glands and stroma embedded in 


musele. Areas of metastatic carcinoma were also present. 


4) 5 6! 7\ 


Fig. 1.—Cross-section of the right ovary. The tumor is comprised 
homogeneous tissue surrounding simple serous cystomas which 
present. The stroma at the hilum is normal. 


of opaque, 
were coincidentally 
The vessels in this zone are prominent. 
Right Adnexa.—The tube and ovary were intimately fused by dense hemorrhagic 


adhesions. Only the ampullar and infundibular segments of the tube were recog 


nizable on the superior and outer aspect of the conjoined tumor which measured 


8 by 7% by 7 em. Section of the tube presented diffuse subacute salpingitis and 
required no detailed description. The bulk of the mass was comprised of the 
ovarian neoplasm which presented both cystic and solid areas. The external sur- 
face, where exposed, was grey white in color. On section (Fig. 1) the tumor 
presented four cystic loculi of irregular contour and varying from 3 to 5 em. in 


diameter. The lining of the cyst near the upper pole was smooth, grey white, and 


reflected numerous underlying vessels. The three on the opposite side were hem- 
orrhagic. The tissue intervening between the cysts is opaque, homogeneous, and 
brain-like. Only in the region of the hilum is the stroma free from involvement. 
The solid carcinomatous segments are most prominent in the inferior and superior 
poles. 


Microscopic Findings.—The lining of the cyst chambers is as a rule not preserved. 


The underlying stroma‘is frequently hemorrhagic. Hyperplastic ovarian stroma sup- 
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ports clusters of carcinoma cells of varying pattern. Many are enlarged with a clear 


or foam-like cytoplasm circular in shape with a crescentic nucleus displaced against 


Fig. 2.— x80. section from the right ovary. Reduplication of the typical histologic 
structure of the Krukenberg tumor. Large clear staining cells occurring singly or 
in small clusters and are embedded in a richly cellular fibrous matrix. The nucleus 
is displaced against the cell membrane reproducing typical signet-shaped forms. 


Fig. 3.—x80. Section of the right ovary. The tumor is comprised of small epithe- 
lial alveoli demarcated by scant cellular stroma. Occasional glands are reproduced 
either separately or within the alveolus. The constituent cell is round or oval with 
a small nucleus. The cytoplasm is scant and free from mucin. 


the cell membrane (Fig. 2). In other zones proliferation of the stroma is less 
marked. The cells are arranged in small alveoli (Fig. 3). Vacuolization has re- 


ceded. The cell is smaller in size and the cytoplasm is scant and granular. Oc- 
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casionally, small gland spaces are reproduced either independently or within the 
alveolus. In still other sections of the tumor larger alveoli are reproduced. The 
cells are round or oval with a faint staining cytoplasm. The cell membrane is well 
defined. The nucieus is round or oval and varies distinctly in size, shape, and 


Fig. 4.—Section of the left ovary. A simple serous cyst coincidentally presents, 
and occupies the free convex border. The remainder of the tumor is comprised of a 
semiresistant, translucent, homogeneous matrix. Opaque areas near the periphery 
mark the greatest concentration of neoplastic epithelium. 


Fig. 5.— x80. Section of the left ovary. Signet 
edly edematous stroma. 
well demonstrated. 


ring cells are clustered in a mark- 
The large clear cell body and the displaced nucleus are very 


staining capacity. Mitotic figures are not infrequent. With Best’s carmine stain 
the clear cells show mucus. The granular cells show very scant deposits or lack 
mucus entirely. All anatomic landmarks of the ovary have been obliterated. Follicles 
are not seen. 


The left tube presents mild subacute salpingitis, 


~ 
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The left ovary is markedly increased in size and after fixation measures 18 by 
15 by 11 em. The external surface has been traumatized during surgical removal. 
The capsule is grey white in color but focally hemorrhagic. The central zone of 
the free convex border presents an irregular oval cystic cavity measuring 13 by 8 em. 
Elsewhere the tumor is semisolid in consistency. On section the tumor is grey white 
in color, except for small hemorrhagic zones at the superior pole (Fig. 4). The 
tissue is translucent, glistening, and gelatmous. At irregular intervals opaque 
islands of tumor tissue are recognizable especirlly near the hilum. These are of 
varying size and caliber. Microscopically, the lining epithelium of the large cyst 
wall is not retained. Sections from the solid portion show a markedly edematous 
connective stroma, in which are scattered nests of epithelial cells. As a rule they 
are round with a clear or foam-like cytoplasm (Fig. 5). The crescent-shaped nu 
cleus is classically displaced aguinst the cell membrane. The stroma is hyperplastic 
but shows marked vacuolization due to edema. Solid nests of tumor cells are en 
countered in the lymphatics at the hilum. By Best’s technic the clear cells again 
show the presence of mucus. The solid nests in the lymph vessels are generally free 
from mucin but occasional cells show prominent deposits. 

Summary.—The Yrimary tumor, situated in the pyloric end of the stomach, was 
discovered by palpdtion of the stomach during laparotomy for removal of ovarian 
tumors. X-ray confirmed this operative finding. Both ovaries were typically in 
volved but the left tumor was larger than the right. The contour of both ovaries 
was retained, The gelatinous appearance of the left ovary was classical and resulted 
from mucoid accumulations in the epithelial cells. Edema of the cellular stroma 
aided in this direction. Histologically a cellular stroma contained typical ‘‘ signet 
ring’’ epithelial cells. Their cytoplasm stained intensely for mucus. Propagation 
from the primary tumor was by retrograde lymphatic metastases. Surgical treat 


ment was only of palliative value. 
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PROLAPSUS UTERI NEAR TERM* 


WILLIAM B. Serpsinxn, M.D., Cuicaco, 


(From the obstet ical SETUILCE of Wesle uy Me morial Hospital.) 


ROLAPSE of the uterus at term is rare. In cases of pregnancy complicated by 

prolapse, the cervix is usually ‘‘drawn up’’ into the vagina after the fourth 
month, The pathology tends to correct itself as pregnancy advances. When such 
a lesion is encountered at or near term, no great alarm need be felt by the attend 
ant, inasmuch as the associated pathology is not as formidable as it may seem at 
first. The immediate problem is the treatment of the cervix and its replacement 
preparatory to labor. Cesarean section is not necessary (unless some other indi 
cation for it exists) to overcome the pathology. On the contrary, the patient may 
have a normal labor followed by complete involution of the uterus. Several months 
may elapse before operative procedures are undertaken. Inasmuch as there are few 
cases reported where the condition is present uncorrected at term, the two following 
cases are herewith presented. 


CASE 1.—Mrs, A. A., aged forty-three, grav. iv, was first seen in the dispensary 
. 
Sept. 29, 1952. Her computed date of delivery was Nov. 27, 1932. Previous med 


*Read at the Fifth Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Milwaukee, Wis., October 5 to 7, 1933. 
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ical and surgical history negative. Married fourteen years; first labor (1920) pro- 
longed and terminated by a difficult forceps delivery. Patient stated that bladder 
had always been ‘‘down’’ since birth of first baby. In 1926 an 8 pound baby; 
1929 an 8 pound baby; both labors were normal, Patient now eight months 
pregnant; pregnancy uneventful until Oct. 26, 1952, when the cervix and bladder sud- 
denly ‘‘dropped out.’’ Admitted to Wesley Hospital the following day, complaining 
of bearing-down pains, nocturia and urinary frequency. Patient anemic; heart and 
lungs normal; teeth poor; slight edema of ankles; varicose veins of both legs. 
Blood pressure 110/80; weight 148 pounds; urine negative; Wassermann and 
Kahn both negative. R.B.C. 3,970,000; Hb. 74 per cent; W.B.C. 11,300.  Loeal 
examination: Protruding cervix and bladder both very edematous, the former about 
four times its normal size. The entire vagina and part of the rectum were everted. 
The external os was patulous with an ulcer on the anterior lip; marked passive 
congestion. A line of demarcation between the cervix and bladder was distinct 
Rectal examination revealed head on the perineum. Pelvic measurements normal. 

Treatment: Patient placed in knee-chest position and a boroglyceride gauze pack 
inserted into the vagina. This treatment was repeated once daily, the patient being 
kept in bed in a slight Trendelenburg position. On Nov. 5, 1932, induction of labor 
with castor oil and quinine was tried with negative results, and the patient was 
discharged. On Noy. 30, 1932, readmitted for induction of labor. Four doses (m iii, 
mv, m x, m xv) of pituitrin hypodermically were given with no results. Discharged 
Dec. 3, 1932. On Dee. 13, 1932, entered hospital in labor. In labor nine and one-half 
hours; spontaneous delivery; male, 11 pounds 10 ounces. Puerperium uneventful. Dis- 
charged Dec. 26, 1932. Postpartum examination Jan. 26, 1933, revealed a markedly re- 
laxed pelvic floor; cervix shrunken but eroded; body of uterus retroverted. On May 4, 
1933 a Watkins interposition operation was done, together with repair of the 
cystocele and perineum, and ligation of the cornual portions of both tubes. Con- 
valescence uneventful. On Aug. 16, 1933, perfect anatomic result. 

CAsE 2.—Mrs. V. P., aged thirty-six, grav. iv. First seen Aug. 19, 1932. Her 
date of delivery Nov. 10, 1932. Previous medical and surgical history negative ; 
obstetric history: delivered by midwife three times previously; all normal labors. 
Present pregnancy normal until one month prior to admission. On Oct. 28, 1932, 
entered Wesley Hospital complaining of sensation of heaviness in perineum and 
dysuria. Patient poorly nourished; abdomen eight and one-half months’ size; fetus 
in O.L.T. Heart tones regular. Local examination: Cervix markedly hypertrophied, 
and protruding from vagina but no ulcer. Rectal examination, head on perineum. 

This patient received the same treatment as in the preceding case. On Nov. 2, 


1932 a pituitrin induction of labor failed. On Nov, 3, 1932 a castor oil and quinine 


induction was successful. Patient in labor four hours; normal delivery; girl, 6 
pounds 3 ounces. Mother and baby discharged from hospital in good condition 
Nov. 14, 1932. Normal puerperium; no recurrence of prolapse. On April 1, 1935 
the uterus again prolapsed. On April 27, 1933 a vaginal hysterectomy, with ad- 
vancement of bladder was done. The urethrocele was corrected by plicating the 
fascia and a complete perineorrhaphy was done. Uneventful recovery; discharged 
May 9, 1933. On Aug. 16, 1933, anatomic result satisfactory, except that vagina 
was a little short. Granulation polyp removed from anterior suture line. 

Both of these cases demonstrate the possibility of prolapse of the cervix and 
bladder near term, and the failure of their spontaneous correction, after the fourth 
month of pregnancy. Careful treatment of the prolapsed organs can be carried 
out in preparation for labor. Labor may be induced and terminate spontaneously 
without recurrence of the prolapse. Gynoplastie surgery should be postponed for 
several months after the puerperium. 


30 NortH MICHIGAN AVENUE 


ACCIDENTAL INJECTION OF THE UTEROOVARIAN VENOUS 
SYSTEM DURING LIPIODOL UTEROSALPINGOGRAPHY* 


W. A. Coventry, M.D., F.A.C.S., DuLUTH, MINN. 
(From the Duluth Clinic) 


HE practice of using lipiodol injections of the uterus and tubes in deter 

mining abnormalities in this area and also determining the causes of sterility 
have become so frequent that one is apt to forget that accidents may occur 
while doing this procedure. The case I wish to report is of this nature. 

Mrs. E. J. N., aged thirty-four, married six and one-half years, presented her 
self because of sterility. She had had the usual childhood diseases, and during 
her first year of married life she had had an inflammation of the bladder. The 
menses were of the thirty-day type and two days’ duration, with premenstrual 
pain, especially in the lower right quadrant. She had gained thirty pounds in 


weight since marriage. 


The general examination was essentially negative. Bimanual examination of 
the pelvis was negative. The examination was made three weeks after the last 
menstrual period. 

A lipiodol injection of the uterus and tubes was decided upon in an attempt 
to find out the cause of the sterility. In this procedure we have discarded the 
use of the manometer as a routine measure. In this particular case we feel 
reasonably certain that the pressure was not excessive. The customary amount 
of 10 ¢.c. of lipiodol was used, and the test done under the same precautions 
as in all those we have done previously. A picture was taken immediately after 


filling, which showed that both tubes were closed and that the lipiodol solution 


*Presented at the Fifth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Milwaukee, Wis., October 5, 1933. 
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he uterus and passed out into the utero- 


had penetrated into the sinuses of t 
Ovarian veins on the right side of the pelvis and to a lesser degree into the 
veins of the left side. 

The patient immediately complained of feeling chilly and nauseated, breathed 
rapidly, and felt, as she expressed it, ‘‘knocked out,’’ the reaction lasting 
about twenty minutes. It was necessary for her to lie down during this period, 
but at no time were her symptoms alarming. 

A picture of the pelvis taken one hour later showed that the lipiodol had 
entirely disappeared, as will be seen by the corresponding slides (Figs. 1 and 2). 

The accidental injection of lipiodol into the uteroovarian venous system by 
way of the uterine sinuses may take place when doing a uterosalpingography in 


spite of all precautionary methods that may be used. A similar accident oceur- 


ring with gas in place of lipiodol would probably prove fatal. In the ease 
reported the cause may be the faulty use of the cannula or some anomaly of the 
uterine sinuses. 

The accidental injection of the uteroovarian venous system with lipiodol as 
reported in the six cases found in the literature and the case I have to report 
today, occasions no alarming symptoms or fatalities. Lipiodol uterosalpingog- 
raphy is for this reason much to be preferred to gas injection under like cir- 
cumstances, 
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RUPTURE OF UTERUS THROUGH A CESAREAN SCAR AFTER 
TWO NORMAL DELIVERIES FOLLOWING A CLASSICAL 
CESAREAN SECTION 


H. WELLINGTON Yates, M.D., AND J. ReEzANKA, M.D.. 
Derroitr, Micu. 


|* A SURVEY of the literature more than 100 cases of rupture of the uterus 
following normal delivery subsequent to hysterotomy have been reported. We 
feel that this condition is rare enough to add another case to the statistics. 

There are at least two cases on record that are interesting to note where rupture 
occurred not through the old scar, but some centimeters to one side of it, directly 
through the fresh myometrium. It is also to be noted that even though a patient 
goes through a subsequent labor normally and safely, rupture may occur during a 
still later labor. There has been a case recorded of a woman who, after a hysterot 
omy, was delivered of two subsequent children by the vaginal route. Nevertheless 
the old scar ruptured during the fourth labor. 

Mrs. 8. B., aged thirty-seven, para iv, admitted to the hospital by ambulance 
und sent directly to the operating room. She complained of sudden cessation of 
hard labor pains with development of severe abdominal pain and tenderness. 

Her labor began at 5 P.M. Sept. 28, 1932, with increasingly severe pains. At 
S P.M. she was given morphine sulphate gr. 44, at home. The pains gradually sub- 
sided until about 10 P.M. when labor completely ceased. At 11 P.M. she was given 
pituitrin minims 4 to activate labor. Since this seemed to take no effect another 
dose of pituitrin % c¢.c. was administered one-half hour later. Labor pains 
became activated and by 1 A.M. Sept. 29, 1932, patient noticed a sudden cessa 
tion of pains in the back and bearing-down pains in the abdomen. These were followed 
hy severe cramplike abdominal pains with marked abdominal tenderness, which per 
sisted until 4 A.M. Sept. 29, 1932, at which time her physician saw her and suspected 
a ruptured uterus. She was sent to the hospital at 6 A.M., where she was immedi 
ately prepared for operation. 

The examination revealed a middle-aged Mohammedan woman, well developed 
and well nourished. She was conscious and cried continuously on account of the se 
vere abdominal pain. The abdomen was distended and markedly tender. A definite 
fluid wave could be elicited with flatness of percussion sound over the lower abdomen. 
A lower abdominal midline scar was visible as evidence of a previous operation. The 
uterus was enlarged but distorted so that no definite information could be elicited as 
to its contents. The fetal heart tones and fetal movements were absent. On ab 
dominal palpation the fetus appeared to lie in the left oblique position with the 
head in the lower left quadrant. The patient’s pulse was 86, temperature 96.4° F., 
and blood pressure 136/86. Her general condition appeared favorable; however, the 
diagnosis of ruptured uterus was confirmed. 

The history of previous pregnancies revealed that when a primipara at the age 
of thirty-three years, she was delivered by cesarean section, of the high, classical 
type, on Sept. 22, 1928. The placenta was implanted on the anterior wall of the 
uterus and had to be split in order to effect delivery of the child. The child was 


a viable normal male weighing 8 pounds 5 ounces. Although the external measure 
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ments of the pelvis were ample, yet the patient was in hard, active labor for thirty 
six hours with no progress. The head would not engage. This together with the 
consideration of her age was deemed sufficient indication for cesarean section. The 
patient made a rapid and uneventful recovery. 

On May 15, 1930, the patient was delivered of her second pregnancy at term 
through the natural route after a severe and hard labor of twenty-seven and one- 
half hours by the use of a deep episiotomy and forceps. A normal living male child 
weighing 8 pounds was delivered. 

The patient was again delivered spontaneously at a subsequent time through the 
natural route at term of a normal living male child weighing 7 pounds 5 ounces 
after a progressive labor of seven hours. 

The present pregnancy, at term, progressed eight hours before complications 
arose following administration of the pituitrin. 

Under general anesthesia the abdomen was opened. The abdominal cavity was 
found to be full of bright red blood. The placenta, which was apparently im- 
planted on the anterior wall of the uterus, was evulsed completely from the tear in 
the uterus and covered the area so that it was the only structure visible on entrance 
into the abdominal cavity. The placenta was delivered and below was found the 
ruptured uterus with a tear about 6 inches in length at the site of the old cesarean 
scar. The fetus was still contained within the uterus. This was delivered as a 
stillborn male child weighing 7 pounds 14 ounces. A Porro section was performed. 
The patient had an uneventful postoperative course and was discharged from the 


hospital in good condition on Oct. 11, 1932. 
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Petrowa, E.: Histopathology of Genital Organs of Women Dying of Extra-genital 
Tuberculosis, Arch. f. Gynik. 150: 186, 1932. 


The author studied the histopathology of genitalia removed from women who 
had died of extragenital tuberculosis. Six per cent of these showed genital tuber- 
culosis. In those women without tuberculosis of the genital tract, the endometrium 
showed certain definite and more or less constant changes: first, absence of a 
definite functioning layer; second, an unusual strongly positive reaction of the 
basal layer glands to mucicarium; third, a marked hyperplasia of the basal layer 
in comparatively young women; fourth, a sclerosis of the mucosa, and fifth, a 
cystic degeneration of the basal layer glands. 

This atrophy of the functioning endometrium is due to the generalized tuber- 
culous toxemia and to disturbances of the ovarian hormonal activity. The cystic 
dilatation and degeneration of the glands of the basal layer are the result of the 
tubereulcus toxemia which causes epithelial desquamation. The amenorrhea of 
tuberculosis is therefore due to endometrial atrophy as well as to ovarian dysfunction. 

Vaginal changes were also found due to the irritation of endometrial secre- 
tions, to decrease in the glycogen content of the vaginal epithelium and from 
local degenerative changes. The vaginal secretion of a tuberculous woman re- 
sults from the desquamation and degeneration of the uterine and cervical glands 
as well as from local vaginal irritation and inflammation. These latter are always 
secondary. The degenerative changes found in the ovaries are due to the gen- 


eralized tuberculous toxemia 


RALPH A. REIS. 


IONIZATION FOR THE TREATMENT OF LEUCOR- 
RHEA IN VIRGINS* 


COPPER 


Davip Tovey, M.D., F.A.C.S., New York, N. Y. 
(Clinical Professor of Gynecology, N. Y. Polyclinie Medical School and Hospital) 


er with Hess, Menge, Sturmdorf, Dickinson and others, I believe that vulvo- 
vaginitis in children arises from a cervicitis which has not been adequately 
treated. It is difficult to ascertain the original focus of infection. It may be gon- 


orrheal in origin, it may be due to colon bacilli, or it may be streptococeic. Indeed, 


_ Fig. 1.—Virgin speculum exposing cervix. Tovey’s intracervical copper electrode 
in cervix. Positive pole connected to electrode. Negative asbestos electrode under 
buttocks. 


the infection may be mixed. Very often I find colon bacilli in the urine of young 
patients suffering from leucorrhea. This is probably the result of a colon infection 
of the cervix, contracted from the diaper during scarlet fever, measles, ete. 

Whatever the cause, this uncured infection lights up at puberty and, with the 
congestion of the menses, results in leucorrhea and often debility. 


The following method of treatment is presented: 


*Read before the New York Physical Therapy Society, May 3, 1938, at the Poly- 
clinic Medical School and Hospital. 
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THE TECHNIC OF COPPER IONIZATION 


A special speculum is used which consists of a cystoscopic tube with a handle 
large enough for the patient to hold. Examination frequently, but not always, re- 
veals erosion of the os, the cervix swollen, and a mucopurulent discharge. 
With the patient well down on the table the instrument is introduced, and the cervix 
exposed and swabbed. Next my small sized copper intracervical electrode is 
inserted up to the internal os. <A large indifferent electrode is placed under 
the back, and from 4 to 10 milliamperes of current are given with the positive 
pole. After twenty minutes, the current is turned off and the negative eurrent used 
to release the copper electrode. 


In case of pinhole os, the tip of the copper electrode is pressed against the ex- 
ternal os, and the negative current turned on until the os dilates, after which the 
current is reversed and copper ionization given for twenty minutes. In one 
case of pinhole os with an enlarged dilated cervix, half a dram of foul, colon- 
smelling secretion was freed when the os was dilated. 

During the past two years, I have treated 25 virgins, from fifteen years of age to 
twenty-five. Many of them have suffered from leucorrhea for years. One case, a 
girl of twenty, had been compelled to wear a napkin constantly since the time 
she began to menstruate five years previously. Most of these patients had been un- 
successfully treated by douching and topical applications to the vagina. I con- 
sider that copper ionization is an extremely satisfactory method of treatment. From 
+ to 8 treatments are necessary to cure the cervicitis. Treatment is painless. 
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SARCOMA ARISING IN AN OVARIAN FIBROMA 


C, Gorpon JoHnson, M.D., anp Sewarp H. Wits, M.D. 
New Orweans, La. 
(From the Charity Hospital, New Orleans, La., and Department Gynecology, 
Tulane University) 


IBROMA of the ovary is considered rather infrequent and sarcoma of the ovary 

is even more so. Of 500 ovarian tumors reported by Rohdenburg 23 or 4.6 per 
eent were fibromas, and 15 or 3 per cent were sarcomas. Sarcomatous changes in 
ovarian fibromas seldom occur, as shown by the reports of The Mayo Clinic. Of 
280 ovarian fibromas only 4 or 1.4 per cent showed sarcomatous changes, 

Primary sarcoma of the ovary occurs most frequently in childhood; Sheffey 
reporting 118 cases of ovarian sarcoma in patients under twenty-one years, found 
60 per cent occurred before the age of fourteen. Sarcoma found in ovarian fibroma, 
however, usually oceurs at a much later age. Of the 4 cases reported from The 
Mayo Clinic, one was over fifty years of age, the other three being in patients over 
sixty. 

Primary ovarian sarcoma is usually very malignant, metastasizing rather early 
and extensively, whereas sarcoma found in an ovarian fibroma is not as a rule very 
malignant; usually remaining localized for some time; where there is no attach 
ment of the growth to other organs simple removal usually ends in a cure. The 
ase Which we have to report is that of a sercoma arising in an ovarian fibroma, 
in a colored girl twenty-four years of age. The history is as follows: 

B. P., admitted July 10, 1933, with a diagnosis of uterine leiomyoma. Her chief 
complaint was of pain over the entire lower abdomen, of two weeks’ duration. This 
pain was rather severe and continuous, forcing the patient to go to bed. There 
was no nausea or vomiting. There was some frequency of urination, but no pain 
or burning during the act. The patient noticed a gradual increase in size of the 
abdomen for the past four years. This, however, had not been accompanied by 
pain or other symptoms. The patient had been married five years, no pregnancies, 
no contraceptives had been used. 

The menses began at the age of fifteen, occurring regularly at monthly intervals, 
lasting from three to four days, up to the time of her marriage, following which 
the periods were regular, but lasted usually from five to seven days. For the past 
two years, the menses had been rather irregular, the periods occurring usually every 
other month, and lasting from seven to eight days. Severe abdominal pains oc- 
curred in the alternate months when she did not menstruate. 

Physical examination revealed a well-developed young negro female, who was not 
acutely ill. The head and neck did not reveal any abnormalities, heart and lungs 
were clinically normal. Abdominal examination showed a tumor mass the size of 
a six months’ pregnancy. The liver and spleen were not palpable. 

Under ether anesthesia the abdomen was opened in the midline below the um 
bilicus. A large tumor of the right ovary was found, which extended about 2 inches 
above the umbilicus. The upper pole was attached by thin adhesions to the peri 
toneal surface of the anterior abdominal wall on the right side, and to the greater 
omentum. This tumor was very hard in consistency, and showed some degenerated 
areas. Adhesions were easily broken, the tumor was delivered and a right salpingo- 


oophorectomy done. A small fibroid was removed from the posterior surface of the 
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uterus. The appendix was removed by the retrograde method, the abdomen was 
closed in anatomical layers. Postoperatively the patient had an uneventful con- 
valescence, leaving the hospital in ten days, but will, however, be closely observed 
for the possibility of a recurrence of the growth. 

Pathological Report——Gross specimen consisted of a tube and a tumor mass. 
The tumor mass measured 18 by 12 by 6 em. It had a smooth capsule. On section 
it gave a bizarre appearance, some portions being crystal and white, others appear- 
ing fibrous, while still others appeared degenerative in character. It was cut with 
considerable resistance, it apparently was ovarian in origin, and sarcomatous in 
nature. 


Microscopic Diagnosis.——Sareoma arising in an ovarian fibroma. 


A VAGINAL STETHOSCOPE FOR USE IN LOCATING A 
PLACENTA IN THE LOWER UTERINE SEGMENT 


CHRISTOPHER M. TurMAN, M.D., PHILADELPHIA, Pa. 


(From the Department of Gynecology and Obstetrics, University of Pennsylvania) 


T IS difficult to estimate the actual maternal and fetal mortality as- 

sociated with placenta previa. The former has been estimated as 
from 3 to 20 per cent, whereas the fetal death rate in some reports is 
given as high as 80 per cent. These high mortality rates are no measure 
of the morbidity and suffering endured by the mothers who survive, 
but who are the victims of puerperal sepsis, to which their condition 
predisposes them. These mortality rates probably will not be lowered 
until an efficient means of formulating an earlier diagnosis of this con- 
dition has been developed, and one which will be practical in the hands 
of the profession at large. 

The early diagnosis of placenta previa has baffled physicians since 
the condition was first recognized. A definite diagnosis is dependent 
upon palpating the placenta through the cervix. Even though the 
cervix is patent, it is often extremely difficult for the most experienced 
obstetrician to make a correct diagnosis unless the placenta is of the 
central type. 

In most primiparas, and often in multiparas, with placenta previa, 
the cervix is closed at the onset of the bleeding, thus thwarting the only 
definite means of making a correct diagnosis. As recently as five or six 
years ago, in suspected cases of placenta previa, Williams recommended 
foreible dilatation of the cervix to admit the examining fingers. As 
this procedure is performed by few operators, the patient has frequently 
lost large quantities of blood by the time the diagnosis is made, and has 
been subjected to repeated vaginal examinations. Thus the physician 
is prohibited from earrying out an elective procedure, and is foreed to 
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resort to some emergency measure, which is largely responsible for the 
high maternal and fetal mortality. 

The following is a description of a stethoscope with which it is pos- 
sible to demonstrate the position of the placenta when the latter is 
situated in the lower uterine segment. This instrument depends for its 
efficacy upon the detection of the placental bruit by means of vaginal 
auscultation, and has been uniformly successful in all cases in which 
it has been employed. When this instrument is placed over the site 
of attachment, the bruit is heard much more sharply than when ab- 
dominal auscultation is attempted. As the stethoscope is moved away 


from the edge of the placenta, there is a sudden fading out of the bruit. 


Fig. 1.—Sagittal section through the abdomen and pelvis of a patient with central 
placenta previa, showing the application of the vaginal stethoscope to the posterior 
lower uterine segment. This illustration also demonstrates the advantages of vaginal, 
rather than abdominal auscultation, as it will be observed that in the former it is 
possible to place the diaphragm of the stethoscope directly over the placental area 
with nothing intervening except the thinned out lower uterine segment. Whereas, in 
auscultating the abdominal wall, even in thin patients, such direct auscultation is 
impossible, and in patients possessing fat abdominal walls, is useless. 


The stethoseope here described is of the diaphragm type. It consists of a metal 
diaphragm, attached by a short, stiff piece of rubber tubing to a metal tube to the 
other end of which the earpieces are connected. By means of steel bands on the 
anterior and posterior surfaces of the tubing the head of the diaphragm may be 
extended or flexed, as may be found necessary in auscultating the anterior o1 
posterior wall of the lower uterine segment. Up to the present time no metal 
tubing of sufficient elasticity has been discovered that can be used for the flexible 
connection ; however, after the rubber connection has become devuleanized by re- 
peated boiling, it can easily be replaced. 

The usual preoperative measures are taken: an enema is administered; the pubic 


region is shaved; the bladder is emptied; the feet are raised in stirrups; the patient 
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is draped as for a delivery, and the parts are scrubbed and painted with an 
antiseptic solution. The head of the table is then lowered slightly, and a short 
bivalve vaginal speculum is inserted; the blades are separated widely, as shown in 
Fig. 1, and the head of the table is then slightly raised. This permits the cervix 
and lower uterine segment to float downward into the pelvic inlet between the 
blades of the speculum. The sterilized stethoscope is introduced through the speculum, 
care being taken that the diaphragm does not touch the lateral vaginal wall. By 
manipulating the instrument, it is possible to auscultate the entire lateral, anterior, 
and posterior walls of the lower uterine segment from two and one-half to four 
inches above the external os of the cervix. In the illustration the diaphragm is 
shown applied to the upper part of the posterior wall, and in like manner, by 


moving it around it may be applied to the remainder of the lower uterine segment. 


In a large group of patients with normally implanted placentas 
examined with this instrument, no bruit was heard that could be con- 
fused with that originating in the placenta. When strong pressure was 
exerted over the uterine arteries, a sound, similar to that heard over 
the cubital artery during a blood pressure determination, was heard. 
However, this cannot be compared with the placental bruit, which is a 
soft, blowing sound. 

If the presenting part is gently pushed downward into the pelvis, the 
placenta is thus compressed, augmenting the bruit and at the same time 
temporarily slowing the fetal heart rate. This is of distinct value in 
differentiating a placental bruit from other sounds that might have 
their origin in the venous sinuses of the broad ligaments or uterus. 

In the patients who were examined with this stethoscope in whom 
the placental bruit was demonstrated and outlined, postpartum exam- 
ination in all eases showed that the placental location was accurately 
determined. 

No patients with patulous cervices were examined, because it was 
possible to determine the low situation of the placenta by digital ex- 
amination. If, however, digital examination was unsatisfactory, this 
instrument could be used advantageously. 

The employment of this instrument produces*no trauma and is prae- 
tically painless. The procedure is easily and quickly earried out and 
requires no especial skill on the part of the examiner. With proper 
precaution it may be employed in office practice. As the instrument 
may be sterilized by boiling, the danger of causing an infection is 
minimized in a properly prepared patient. 

Thus far this stethoscope has yielded accurate findings in all eases 
in which it has been employed, as confirmed by observations made at 
and after delivery. 


Special Article 


EUGENIC STERILIZATION* 
A DISCUSSION OF THE LEGAL ASPECTS 


Lupwia A. Emar, M.D., SAN FRANCISCO, CALIF. 


(Clinical Professor of Obstetrics and Gynecology, Stanford School of Medicine) 


66 HE artificial regulation of the welfare of society by means of surgical opera 
tions for the prevention of procreation, being based upon the suppression of 
the personal liberty of individuals, must be accomplished, if at all, by a statute 
that does not deny to the persons thus injuriously affected the equal protection 
of the laws guaranteed by the Fourteenth Amendment to the Constitution of the 
United States.’’ After an exhaustive perusal of the available legal literature 
dealing with the question of sterilization, I have chosen this quotation as ex 
pressing most concisely the basic thought behind sterilization legislation. 

The first attempt at such legislation in the United States of America dates 
back to 1855 when Kansas, then a territory, introduced a law which demanded 
castration of negroes for carnal crimes on white women. This was purely puni 
tive legislation. Eugenie sterilization, as a law, was not proposed until 1897, 
when the legislators of the State of Michigan discussed and rejected such a pro 
posal. Ten years later, in 1907, Indiana legalized eugenic sterilization, being, 
therefore, the first state in the Union to put into practice such legislation. Since 
then 25 states have followed her example, although several of them have since 
repudiated such legislation as unconstitutional and as in conflict with the Eighth 
and Fourteenth Amendments of the Constitution. This conflict is based in prin 
ciple upon the contention that sterilization is in fact cruel and unusual punish 
ment and as such contrary to civilized practice as laid down in the Eighth 
Amendment, and that as a legal measure it interferes with the Bill of Rights as 
laid down in the Fourteenth Amendment. The Eighth Amendment was introduced 
for the protection of our people against abuses of the law on the part of officials 
in civil life. Its main purpose was to do away forever with such barbaric meth- 
ods of punishment as nose and ear splitting, burning at the stake, quartering 
alive, strangling, castration, and numerous other unspeakable methods of punish 
ment which were common practice in the less enlightened ages of earlier civiliza 
tion. Here we are particularly concerned with castration as a punishment be 
cause it is the point of contention in this legal controversy. Throughout the ages 
castration has been a well-known punishment for sexual crimes, but it was also 
practiced for the punishment of other crimes. For instance, we know it to have 
been the particular punishment for certain forms of treason during the reign of 
Henry VIII. In order to do away with these types of cruel and unusual punish 


ment, the Eighth Amendment was introduced. Castration is included among the 


punishments banished forever from the law courts of this country. Unfortunately 


castration has not been well defined in the original statute. Because of this the 


term ‘‘sterilization’’ has been frequently confused with ‘‘asexualization’’ which is 


*Read by invitation before the Section on Eugenics of the Commonwealth Club of 
San Francisco, May 16, 1933. 
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castration in fact, although, as I shall point out later, the term ‘‘asexualization’’ is 
used to mean sterilization. No doubt, had the earlier lawmakers realized that sterili- 
zation as a eugenic measure would become necessary in order to stem the ever- 
rising tide of mental unfitness and insanity, a clause would have been written 
into the Eighth Amendment to point out the difference between punitive castra- 
tion or asexualization and eugenie sterilization. Opponents of sterilization main- 
tain that it is asexualization, or castration in fact, which, according to the Con- 
stitution, is cruel and unusual punishment. Wherever sterilization laws have been 
repudiated it has been because of the contention that legal sterilization violates 
the Constitution. Only in recent years more liberal interpretations have come 
to the fore, and will be discussed presently. 

Perhaps equally as important as the Eighth Amendment in its relation to legal 
ized sterilization is the Bill of Rights contained in the Fourteenth Amendment, 
originally designed for the protection of the negro. It carries a provision in Sec- 
tion I which says, ‘‘No state shall make or enforce any law which shall abridge 
the privileges or immunities of citizens of the United States; nor shall any state 
deprive any person of life, liberty or property, without due process of law; nor 
deny to any person within its jurisdiction the equal protection of the laws.’’ 
Based on the contention that equal protection is due every citizen when life, 
liberty, and property are threatened by the process of law, certain provisions 
ugainst any abuse of the law have been written into most of the statutes of our 
states when dealing with sterilization. Such laws in general require ample notice 
of the time and place of hearing by personal service, not only on the alleged de- 
fective but upon the prosecuting attorney of the county, upon the relatives, fa- 
ther, mother, child of the defective, or appointed guardian. Wherever steriliza- 
tion laws have omitted such a provision they have been declared unconstitutional 
because of failure to protect the right of the patient in due process of law. As 
a result the Supreme Courts of Indiana, New Jersey, Nevada, and Oregon de- 
clared their respective sterilization laws unconstitutional. In Vermont and Idaho 
the laws to provide for sterilization were vetoed by the governors. New York 
disqualified its law in 1920. Washington, North and South Dakota, Kansas, and 
North Carolina seldom or never enforce the law, while Wisconsin, Iowa, Nebraska, 
California, Connecticut, Montana, Michigan, and Ohio have seen their laws en- 
forced without challenge. Maine, Minnesota, and Virginia have more recently 
formulated laws, the strict wording of which puts them beyond the attack of un- 
constitutionality. 

In regard to punitive sterilization of criminals, it has been held that it is un- 
constitutional since no man can be punished twice for the same crime. When 
this question came up before the Washington State Supreme Court for decision 
the Court ruled that under its laws sterilization was neither cruel nor unusual, 
and therefore could be ordered as part of the original sentence considered appro- 
priate retribution for certain sexual offences. There are numerous instances in 
the legal literature dealing with other aspects of these questions. I cite only two 
of the best known cases. 

In the Michigan Supreme Court in 1925, Smith v. Command, it was held that 
while the right to beget children is a constitutional right, no citizen has any 
rights superior to the common welfare (Const. L. par. 801). It, furthermore, was 
held that acting for the public good, the State, in the exercise of its police 
power, may always impose reasonable restrictions upon the natural and constitu- 
tional rights of citizens (Const. L. par. 681) and hence, the State may, under this 
power, provide for sterilization of feebleminded persons (Const. L. par. 743). 
it further brought out that the provision in the Eighth Amendment does not 


npply to State actions (Const. L. par. 41) nor that sterilization by x-ray, va- 
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sectomy or salpingectomy is cruel, inhuman, unreasonable and oppressive so as to 
render the act permitting sterilization unconstitutional (Const. L. par. 2614). 

More recently the United States Supreme Court, in the case of Buck v. Bell, 
decided that the Virginia statute providing for the sexual sterilization of inmates 
of institutions supported by the State who shall be found to be afflicted with an 
hereditary form of insanity or imbecility, is within the power of the State under 
the Fourteenth Amendment. Furthermore, that failure to extend the provision 
to persons outside the institutions named does not render it obnoxious to the 
qual Protection Clause (Section I, Fourteenth Amendment). 

Justice Hoimes voiced the opinion that sterilization by vasectomy or salpin 
gectomy is not cruel because it entails no serious pain nor substantial danger to 
life nor detriment to general health; that it gives back to society many defective 
persons who can fill a place in daily life but who, if discharged without steriliza 
tion, would constitute a potential menace to future generations. The case in 
question dealt with a mentally defective person whose mother and child were 
feebleminded. Since notice of the petition and the time and place of hearing 
had been duly served to all persons interested and although failure to extend 
the provision to persons outside the institutions named existed, the Equal Pro 
tection Clause was not held violated. ‘‘The principle that sustains compulsory 
vaccination is broad enough to cover cutting the fallopian tubes,’’ the United 
States Supreme Court ruled with Justice Holmes. This is a modern interpre 
of the Eighth and Fourteenth Amendments and in no way violates the sanctity 
of these laws. 

Summing up this discussion we may agree that any legislation dealing with 
sterilization must conform to the Bill of Rights, act in due process of law, pre- 
scribe methods which cannot be construed as being cruel or unusual, and must 
be free from punitive aspects except in the case of certain criminals. 

California, which ranks foremost in the sterilization of feebleminded persons 
and certain criminals, therefore attracts our attention particularly in regard to 
its sterilization law. Over 8,500 inmates of her various institutions housing 
cacogenic individuals have been sterilized without any challenge. The law pro 
vides for ‘‘asexualization’’ of inmates of state institutions for those afflicted 
with mental disease presumably inherited and transmissible to descendants, in 
clusive of diseases of a syphilitic character, before such persons can be released 
or discharged, The state commission in lunacy is empowered to order asexualiza 
tion with or without the consent of the patient, and without rendering the com 
mission, its members or any person participating in the operation liable either 
civilly or criminally. The statute also makes similar provisions for recidivists 
committed for sexual crimes. In addition to this, the Penal Code of California 
(par. 645) orders an operation for the prevention of procreation on any person 
guilty of carnal abuse of children under the age of ten years. 


There is no doubt that the term ‘‘asexualization’’ was not wisely chosen be 


cause it means castration in fact, and therefore is in conflict with the Eighth 
Amendment. Furthermore, the statute fails to protect the inviolate right of a 


person under the due-process-of-law clause of the Fourteenth Amendment because 
the commission in lunacy can order sterilization with or without the consent of 
the patient. Under the recent decision in Buck v. Bell we may assume that the 
right of the lunacy commission to order sterilization could be included in the 
police power of the state because the state acts in the general interest of its 
citizens just as it does in respect to vaccination of children attending public 


schools. The Board of Health has the right to order vaccination for all other 


children in the state. If the lunacy commission therefore orders sterilization of 


inmates to be discharged, it might be considered as aeting within the rights 
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of its police power. Nevertheless, there is serious doubt that it can do this with 
or without the consent of the patient, because it negates the right of the person 
to be adjudged in due process of law and therefore is in conflict with the Con- 
stitution. The act should provide for a notification to the inmate or his or her 
guardian, or attorney, set a time for a hearing sufficiently far removed from 
the date of notification, and protect the right of the patient to appeal to a special 
board having judicial power. The last point in question pertains to the rights 
to bodily integrity as interpreted in the sense of ‘‘life’’ provided for in the Four 
teenth Amendment. In other states sterilization laws have been considered vio 
lated on these grounds. Our law lays itself open to a similar attack. There is, 
therefore, need for a provision which does away with the punitive aspect except 
in the case of criminals, and which emphasizes the beneficial, eugenic and ther- 
apeutie value of the procedure. 

In the humble opinion of the writer, who is not a lawyer, the present Cali- 
fornia statute legalizing sterilization is obsolete and incapable of standing the 
test of litigation. It is therefore hoped that it may be replaced by a new measure 
which provides a State Board of Eugenics composed of the respective Directors 
of the State Departments of Institutions, of Public Health, and of Social Welfare. 
This board shall be empowered to pass on any application for sterilization and 
on the recommendation for such operation made by the managing officer of any 
Ste “ome, hospital, institution, or colony for the care of the mentally defective 
it ia. would be likely that a patient, if released without sterilization, might pro- 
create a child ‘‘who would have a tendency to serious mental or nervous disease. ’’ 

The term ‘‘asexualization’’ has been replaced by ‘‘sterilization’’ and the opera- 
tion has been specified in definite terms. 

There is also ample provision made to satisfy the ‘‘due process of law’’ clause 
by introducing proper means and time for notification of all parties concerned 
and for proper legal representation of the defendant. Proper procedure for ap- 
peal has been introduced, the superior court of the respective county to act as 
an appelate court with a further provision for appeal to the higher courts of the 
state. The proceedings before the superior court are to constitute a trial de novo 
and shall be heard before a jury if so desired by the litigants. A number of 
technical details contained in the thirteen sections of this act are clear and 
should make this proposed change in legislation generally acceptable. 

The important réle played by the State of California in this matter should com- 


imand the attention of the rest of the country. 
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THE CHICAGO GYNECOLOGICAL SOCIETY 
MEETING OF NOVEMBER 17, 1933 


The following papers were presented: 


Hemoperitoneum Resulting from Hepatic Birth Traumatism. Dr. W. G. Rogers 


ge 841.) 


(by invitation). (See pa 
Neoskiodan in Amniography. Dr. FE. L. Cornell. (See page 893.) 


Parasacral Anesthesia in Obstetrics. Drs. B. E. Tucker and H. B. W. Benaron 


(by invitation). (See page 850.) 


Endocrine Therapy of Functional Bleeding. Dr. A. Gabrielianz. 


1. Sixteen Weeks’ Ovum Showing a Placenta Previa Centralis. H. Rubovits. 

This specimen is a curiosity. This patient was sent into Michael Reese Hospital 
from the Cardiae Clinie with a bad decompensation and a request that she be 
aborted and sterilized. She had had two children and on entrance was about six- 
teen weeks’ pregnant. She gave a history of much menstrual difficulty. A subtotal 
hysterectomy was performed. The uterus was hardened and a window then cut on 
the anterior wall to study the ovum in situ. The ovum was found in a status of 


placenta previa centralis. 


2. An Hight Weeks’ Fetus Showing Deformity of the Skull with Hernia of 
the Brain. 

The patient has had no living children and has had several abortions. This time 
she had been curetted. She did not feel well after curettement and began to bleed. 
[ was asked to see her, and operated upon her for an ectopic pregnancy. The 
tube was not ruptured but in removing it the sac opened and this little eight weeks’ 
fetus escaped without being traumatized. It was attached to the placenta and 
seemed to be alive. I detached it. Attached to the vault of the skull by a mere 
filament was a mass of tissue about the size of a pea. The appearance of the 
head was peculiar. It proved to be what would have developed into either an an 
encephalus or a hemicephalus, The mass attached to the skull was brain tissue. 

The specimen is interesting for the reason that on consulting the various author 
ities, anencephalus or hemicephalus was said to be a primary defect of tae brain. 
This appears to be a defect of the skull, permitting a herniation of the brain, so 
1 believe that the full-term anencephalus or hemicephalus we encounter is probably 
caused originally by a defect in the skull, permitting the brain to escape. It could 


thus be absorbed easily. The specimen is perhaps of most interest to embryologists. 
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Two Cases of Cystic Degeneration of Fibromyomas of the Uterus. Whitacre. 

We have here two cases of cystic degeneration of uterine fibroids, The first one 
occurred in a nullipara, sixty-six years old. She never had any disturbance in her 
menstrual periods. Menopause occurred at fifty-five years, and there was no bleed- 
ing after that. She came in complaining of enlargement of the abdomen and some 
edema of the ankles, Seven gallons of fluid were removed before operation by 
paracentesis. On opening the abdomen the parietal peritoneum was found adherent 
to the cystic mass throughout the entire abdomen. After dissecting it free, the 
uterus, both tubes, ovaries, and the cystic mass were removed in toto. The tumor 
itself weighed 16 pounds. 

The second case was that of a forty-three-year-old nullipara, who had had no 
disturbance in the menstrual cycle. The tumor was also adherent throughout the 
upper abdomen. 


Both of these tumors were composed of large and small multilocular cystic 
masses, The sections were very similar and showed a loose framework of fibrous 
connective tissue, a large number of small capillaries and a moderate amount of 
round cell infiltration. 


Malignant Hydatid Mole. A. EK. Kanter, C. H. Koennecke, and R. H. Feldt. 


Mrs. V. A., Italian, aged forty-five, para iv was first seen Jan, 16, 1933. She 
spoke English poorly so that a comprehensive history could not be obtained. She 
complained of a mass in the lower abdomen which had been increasing rapidly in 
size for two months. Believing she was pregnant, she had submitted to a criminal 
abortion two weeks before by another physician. Since then she had noticed a 
profuse dark bloody vaginal discharge with the passage of clots. As nearly as 
could be determined her last regular menstrual period was in Nov., 1932. All of 
her pregnancies had been uneventful, the last one occurring eleven years previously. 

On examination, tenderness in the lower half of the abdomen was elicited, A freely 
movable irregular mass was palpated in the midline, extending from the symphysis 
pubis three-fourths of the way to the umbilicus. No fetal heart tones were audible. 
On bimanual examination the uterus was freely movable and about the size of a 
four months’ pregnancy. The cervix was soft and patulous. Urinalysis revealed 
a faint trace of albumin and a strongly positive acetone reaction. The red blood 
cell count was 4,000,000, hemoglobin 70 per cent, leucocyte count 9,800, and dif- 
ferential count normal, Helwig’s modification of the Aschheim-Zondek reaction was 
strongly positive, showing 6 hemorrhagic areas on either ovary on January 20. 

The patient continued to bleed vaginally until February 1 when she aborted a 
rather large multicystic mass which proved to be an hydatid mole on gross and 
microscopic examination. Postabortively the uterus was in the midline and well 
contracted within a few minutes. The vaginal bleeding was notably lessened but 
was still present at the time of her dismissal on Feb. 9, 1933. 

On March 20, 1933, she began to bleed profusely after having been fairly well 
in the interim. She entered Presbyterian Hospital on that day complaining of 
vaginal bleeding and profound weakness. She was very pale and bleeding rather 
briskly. On vaginal examination she was found to have a multiparous introitus, 
negative Bartholin’s glands and Skene’s ducts, and a lacerated cervix. The corpus 
uteri was retroposed, anteflexed, soft, and enlarged to the size of an eight weeks’ 
pregnancy. Her temperature was 100.6° F., pulse 84; hemoglobin 42 per cent, red 
blood cells 3,259,000, and leucocytes 10,000. The urine showed a 1—plus albumin and 
20 white blood cells per e.mm. in a catheterized specimen, A Friedman modifica- 
tion of the Aschheim-Zondek test done on March 22 was positive. 
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The patient’s temperature became normal and on March 22, a dilatation and 
curettage was done. A moderate amount of tissue was removed from the uterus 
which had a gross resemblance to an hydatid mole. 

On March 25 the hemoglobin was 42 per cent, red blood cells 3,500,000, and 
leucocytes 9,000. The same day an x-ray of the chest was negative for malignant 
metastases. A direct blood transfusion of 525 e¢.c. was given on March 26. On 
March 27 hemoglobin was still 42 per cent, red blood cells 3,800,000, and leucocytes 
6,000. Another Friedman test on March 28 was positive. A diagnosis of chorionep 
ithelioma malignum was made and removal of the uterus was decided upon. 

On March 31 a vaginal hysterectomy was performed, The postoperative course 
was uneventful, except for a moderate febrile reaction, The hemoglobin on April 
5 was 46 per cent. The patient was discharged from the hospital on April 12 
much improved. Rabbits injected for the Friedman test on April 3 died before 
completion of the test. The Friedman test on April 14 was negative. Rabbits 
injected on May 4 also died. Rabbits injected on May 11 died after twenty-five 
hours, but no follicular changes were observed. 

The patient was again seen on May 11, at which time her condition was ex- 
cellent. On June 12 the Friedman test was negative with specimens of blood serum 
and urine. Another Friedman test was negative on October 15. The patient was 
examined on Noy. 13, 1933, and found to be in good physical condition. She has 
no complaints and is apparently cured. 

Pathology Reports—Material from the Evangelical Deaconess Hospital (Spon 
taneous abortion of mole on Feb. 1, 1933). 

‘“Section shows degenerated chorionic villi in disordered arrangement. There is 
a large amount of hypertrophy of both the Langhans’ and syncytial cells. The villi 
are distended, enlarged, and filled with a mucoid material. This is a vesicular 
mole.’’ 

Material from dilatation and curettage on March 22: ‘*‘ Tissue rich in Langhans’ 
type of cells with no distinet villous formation. There was no uterine muscle 
tissue seen in these sections. The picture is more that of a hyperplasia of chorionic 
tissue than of a vesicular mole. This is probably a chorionepithelioma. ’’ 

Material from vaginal hysterectomy on March 31: ‘*The uterus is somewhat 
enlarged. There is an area in the fundus near the left horn about 3 em. in di 
ameter which is domeshaped and bluish in color. The tissue from this area is 
definitely invading into the musculature of the uterine wall. 

‘Microscopically there is a marked hyperplasia of both syncytial and Langhans’ 
cells. The Langhans’ cells have invaded the uterine musculature in blocks, and these 
cells are especially noticeable between the muscle bundles. There is also some in- 
vasion of the deeper muscle layers by syncytial cells. This is unquestionably a 
malignant vesicular mole or chorionepithelioma. ’’ 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF DECEMBER 1, 1933 
The following case reports were presented: 


Krukenberg Tumor of the Ovary. By Drs. M. V. Armstrong and S. A. Wolfe. 
(See page 905.) 


Menstrual Disturbance Due to Functional and Organic Disorders of the Pitui- 
tary Gland. By Dr. Charles H. Mazer. (By invitation.) 


Department of Book Reviews 


CONDUCTED BY ROBERT T. FRANK 


Reviews of New Books 


Gynecology 


Gynecology and Obstetrics!, under the editorship of Carl Henry Davis, is a large, 
three-volume, loose-leaf treatise to which 62 prominent gynecologists, obstetricians, 
and allied investigators have contributed. The illustrations have been made an 
important feature of the book. Particularly noteworthy are the large sizes in 
which the microphotographs are reproduced, which gives an added value because 
of their clearness. The very handsome and numerous colored plates are likewise 
noteworthy. 

The first volume deals entirely with obstetrics, the first seven chapters cover- 
ing normal conditions, including the anatomy (Eben J. Carey), physiology 
(Schochet), anatomy of pregnancy (C. H. Davis), physiology of pregnancy (O. H. 
Schwarz), diagnosis, normal labor, and the puerperium. The succeeding thirteen 
chapters deal entirely with abnormalities, beginning with the toxemias of pregnancy 
(Stander) and covering such diverse phases as premature expulsion of the uterine 
contents, ectopic pregnancy (Litzenberg), the bony pelvis in relation to labor 
(E. L. Cornell), various malpositions, placenta previa, ete., and concluding with 
the pathology of the puerperium in which Goodall discusses puerperal infections. 

The first six chapters of Volume II complete the subject of obstetrics. No less 
than four and one-half of these chapters are covered by the editor. Birth injuries 
of the newborn which are dealt with very fully, have been written by Ehrenfest, 
G. W. Swift, and Bronson Crothers. 

The rest of this volume deals with gynecology, beginning with the symptoma- 
tology and disorders of function (Palmer Findley), derangements of anatomic struc- 
tures (C. J. Miller), the various portions of the genital tract then being discussed 
seriatim. These include affections of the vulva, vagina and hymen, cervix uteri, 
as well as inflammations, fibroids and carcinoma of this organ. (Falls, Davis, F. W. 
Lynch.) Goodall discusses the diseases of the fallopian tubes and ovaries. The 
section on gonorrhea, syphilis and other infections is from the pen of Emily D. 
Barringer. The affections of the peritoneum and cellular tissues, although the 
latter are discussed also in other chapters, are treated quite summarily. G. Gell- 
horn describes nonoperative treatment of pelvic infections, and the glands of in- 
ternal secretion are described by Davis and Urdan. 

Volume III deals with numerous subjects beginning with arrangement of office, 
history taking, ete. (Davis), laboratory examinations in six sections by various 
authors. Of particular importance are the chapters on carcinoma of the cervix 
which includes a section on the colposcope by Hinselmann, the sole European au- 
thor, grading of cancer cells (Martzloff) and the prevention of cervical cancer 

1Gynecology and Obstetrics. Edited by Carl Henry Davis. Volumes I, II, and 
Ill. W. F. Prior Co., Inc., Hagerstown, Maryland, 1933. 
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by Davis. The classification of symptoms and differential diagnosis in obstetries 
and gynecology is covered by Davis and Taussig. Many allied subjects, such as 
gastrointestinal conditions, posture, diet, anesthesia, neurosis, the urinary tract, are 
likewise described. The gynecologic operations are mainly in the form of illus 
trations, the text being largely subsidiary. 

The concluding sections on radiology by Henry Schmitz are very complete and 
instructive. 

This very complete treatise should prove of utmost value to both the general 
practitioner and obstetrician, particularly if the editors and publishers will keep 
it up to date. As in all joint undertakings, some portions are more valuable and 
complete than others. On the whole, however, the standard is high, the text con- 
cise, simple, and instructive. 


—R. T. Frank 


The second volume of Curtis’ Obstetrics and Gynecology2 is almost equally divided 
between the two subjects. Under obstetrics, the pathology of labor, the pathology 
of the puerperium, and operative obstetrics are dealt with by a number of authors. 
Three chapters are devoted to dystocia. In anomalies of passenger, Piper advocates 
the facilitation of emergency version by the introduction of a saturated solution 
of green soap and water, which, to say the least, appears to me as a procedure 
possibly fraught with danger and likewise illogical as the main resistance is due to 
muscular contraction, not to lack of lubrication. 

The main chapter on the pathology of the puerperium is that dealing with puer- 
peral infection and thrombophlebitis by Watson. Operative obstetrics has been writ- 
ten by no less than seven authors. Hebosteotomy is still described. A short but 
illuminating chapter on the history of American gynecology by Howard A. Kelly 
is interpolated between the obstetric and gynecologic sections. 

The infectious processes are discussed under the heading of Gonorrhea by Curtis 
and Philip Williams, the former also writing on the ‘‘cellulitis group.’’ Norris de 
scribes genital tuberculosis. An admirable and full discussion of syphilis in women 


is from the pen of George Gellhorn. ‘‘Nonspecific’’ infections by Norman F. 
Miller concludes this section. 

Tumors of the uterus include fibroids by the late William P. Graves, carcinoma 
of the cervix (Martzloff), carcinoma of the body (Healy), other tumors of the 
uterus (Schumann). 

The tumors of the ovary are discussed by Goodall. The classification, always 
a moot question, while complete, certainly adds no clarification to this disputed 
field. The concluding chapter deals with tumors of the fallopian tube, ligaments, 
and pelvie cellular tissue (R. E. Watkins). 

—R. T. Frank 

Stoeckel’s Gynecology? has ,one through four editions within tea years. This 
editio a thorough revision and the volume is increased to 748 pages with 462 
illustrations and 65 plates, many in colors. 

The book gives a comprehensive and excellent survey of German gynecologic prac- 
tice and includes wide reference to the German literature. The revision takes in 
all of the many new viewpoints and discoveries of the last years. The text is 


simple, adequate, and well arranged. The illustrations are profuse and of highest 


“Obstetrics and Gynecology. Edited by Arthur Hale Curtis, M.D. Volume II. 
W. B. Saunders Co., Philadelphia, 1933. 

SLehrbuch der Gynaekologie. Von Professor Dr. W. Stoeckel, Universiteats-Frauen- 
klinik Berlin. Vierte, neubearbeitete Auflage mit 462 schwarzen und farbigen Ab- 
bildungen im Texte und auf 65 farbigen Tafeln. Verlag von S. Hirzel in Leipzig, 
1933. 
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excellence. Allied subjects such as radiotherapy, constitution, rectal and bladder 
troubles, diseases of the breast are likewise dealt with. 

To the American gynecologist some of the therapeutic measures and particularly 
the large number of drugs recommended, will appear strange. In spite of the ex- 
cellent format and beautiful illustrations, the price of the book is extremely moder- 
ate. 


—R. T. Frank 


The first half of the fourth installment of the Stoeckel Handbuch der Gyndkologie4 
deals with the problems of physical therapy in gynecology. 

A. Laqueur of Berlin discusses the physical methods exclusive of radium and 
x-ray, in particular hydrotherapy, thermotherapy, balneotherapy, light, and electro- 
therapy. Galvanization, faradization, and d’arsonvalization are discussed as well 
as massage, mechanotherapy, and gymnastics. The description is very detailed. 

Only the first portion of gynecologic radiotherapy is contained in this install- 
ment by Wintz and Rump of Erlangen. The fundamentals, including the physics 
of roentgenology, fill 180 pages. The rest is taken up by dosage and the method of 
action of the rays. 

This installment is of special interest to physiotherapists and roentgenologists, 
rather than to gynecologists. 

—R. T. Frank 


Advances of the ten years which have elapsed since the appearance of the first 
edition of this book, Obstetrics and Gynecology, have been fully considered in the 
rewriting. The development of the modern conception of the endocrine system as it 
affects obstetrics and gynecology has been taken particularly into account. Many 
new illustrations, drawn mostly for this book, and a number of roentgenographs 
have been added. In the discussion of analgesia in labor the authors state that a 
large increase of its use in the British Isles is doubtful as 60 per cent of the ob- 
stetric practice in England and Wales and 30 per cent in Scotland is in the hands of 
the midwives. In passing, they feel this type of practice will increase in those 
countries in the future. It is interesting to note the author’s approval of the move 
to allow English midwives to administer morphine during labor. 

The senior author’s interest in the problems of maternal mortality has led to the 
inclusion of a short and conclusively stated chapter summing up his ideas of this 
problem. 

The connecting chapter between obstetrics and gynecology gives, among other 
topics, a résumé of the endocrine system. The authors feel the two subjects can be 
taught best in common. 


‘Handbuch der Gynaekologie. Dritte, neubearbeitete und erweiterte Auflage des 
Handbuches der Gynaekologie von J. Veit, Vierter Band, erste Haelfte. Bearbeitet 
von A. Laqueur, W. Rump und H. Wintz. Mit 272 Abbildungen. Die physikalische 
Therapie in der Gynaekologie. Verlag von 7. F. Bergmann, Muenchen. 

5Combined Textbook of Obstetrics and Gynaecology. For Students and Medical 
Practitioners. By J. M. Munro Kerr, M.D., F.R.F.P. and S. (Glas.), F.C.0.G. Regius 
Professor of Midwifery, Glasgow University; Obstetric Surgeon, Glasgow Royal Ma- 
ternity and Women’s Hospital, ete., and J. Haig Ferguson, M.D., LL.D.. F.R.C.S. 
(Edin.), F.R.C.P. (Edin.), F.C.0.G., F.R.S. (Edin.) Consulting Gynaecologist, Royal 
Infirmary, Edinburgh; Consulting Obstetrician, Royal Maternity Hospital, Edinburgh: 
Consulting Gynaecologist, Leith Hospital, etc., and James Young. D.S.O., M.D.. 
F R.C.S. (Edin.), F.C.0.G. President, Edinburgh Obstetrical Society; Physician, Royal 
Maternity and Simpson: Memorial Hospital, Edinburgh; Gynaecologist. Roval In- 
firmary, Edinburgh, ete., and James Hendry, M.B.E., M.A., B.Se., M.B., F.R.F.P. 
and S. (Glas.), F.C.0O.G. Professor of Obstetrics and Gynaecology, University of 
Glasgow; Obstetric Surgeon, Glasgow Royal Maternity and Women’s Hospital; Gynae- 
ecologist, Royal Infirmary. Glasgow, etc., with contributions from Charles McNeil. 
M.A., M.D. Professor of Child Life and Health, University of Edinburgh, J. Duncan 
White, M.B., Ch.B. (Edin.), D.M.R.E. (Camb.) Radiologist, Royal Infirmary, Edin- 
burgh: Lecturer in Radiology, University of Edinburgh. Second Edition Revised. 
Rewritten, and Enlarged. William Wood and Company, Baltimore, 1933. 
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The health and diseases of the newborn child form an admirable contribution by 
Dr. Charles MeNeil. The principles and operations of gynecology are concisely 
presented, and well illustrated, a good text for-a student. The concluding chapter 
by Dr. J. Dunean White is an excellent epitome of radiology in obstetrics and 
gynecology. t 


Philip F. Williams 


The second edition of Hartmann’s Operative Gynecology® has been thoroughly 
revised although the general scheme of the book has not been changed. 

Among the operations, some of the newer technics for construction of an artificial 
vagina are included, The operations for anterior colporrhaphy are not up to date. 
The vaginal route is evidently a favorite one for a number of operations, and in- 
terposition appears to be frequently utilized. Considerable attention is paid to the 
urinary apparatus, including urethra, ureters, and bladder. The book will be par- 
ticularly valuable to American gynecologists in order to have access and references 
to the French literature. 


—R. T. Frank 


The continued demand for this excellent textbook, Gynecology for Nurses,7 has 
led to a revised edition, Conspicuous in the present make-up are a new section on 
the constitution and tts reflex influence on the pelvie organs, and a well-balanced 
discussion of the endocrine system. The arrangement of the chapters, the illustrations, 
the common sense and conciseness of the teaching should continue the weleome ac- 
corded the first book 

Philip F. Williams 


Philipp and Schifer’s monograph, Metastasen und Rezidive im Knochen beim 
Genitalcarcinom der Frau,’ represents a careful study of the bone metastases and 
recurrences noted following genital cancer in the female. <A distinet difference is 
found in the situation of the reeurrences of cases treated by the Wertheim and 
Schauta technie as well as those taking place in tumors treated by radiotherapy. 
The monograph is illustrated by numerous excellent x-ray plates. 

T. Frank 


Obstetrics 


To sustain the present quickened interest in the topic of maternal welfare Kerr 
offers in this new monograph, Maternal Mortality and Morbidity,® a wealth of 
valuable material dealing with every angle of the problem. In the introduction 
Kerr describes shortly the situation in Great Britain with pertinent suggestions as 
to the unification and coordination of the services, which he believes will help to 
solve the problem. The book is divided into four parts, Causes, Prevention, Services, 
and Organization. 


"“Gynécologie Operatoire. By Henri Hartmann. Deuxiéme édition entierement re- 
fondue. Masson et Cie, Paris, 1933. 

‘Gynecology for Nurses. By George Gellhorn, M.D., F.A.C.S., Professor of Clinical 
Obstetrics and Gynecology, Washington University School of Medicine; Gynecologist, 
Barnard Free Skin and Cancer Hospital; Associate Gynecologist and Obstetrician, 
Barnes and St. Louis Maternity Hospitals; Consulting Gynecologist and Obstetrician, 
Jewish and St. Louis County Hospitals. Second Edition, Revised and Enlarged. W. B. 
Saunders Company, Philadelphia, London, 1933. 

‘Metastasen und Rezidive im Knochen beim Genitalcarcinom der Frau. Von Dozent 
Dr. E. Philipp and Dr. G. Schiifer, Universitaets-Frauenklinik Berlin. Mit 37 Ab- 
bildungen. Verlag von Julius Springer, Berlin, 1933. 

*Maternal Mortality and Morbidity. A Study of Their Problems. By J. M. Munro 
Kerr, M.D., F.R.F.P.S. (Glas.), F.C.0.G. Regius Professor of Midwifery, University 
of Glasgow; Obstetric Surgeon, Glasgow Royal Maternity and Women’s Hospital; Hon. 
Fellow Royal Society of Medicine in Ireland; Hon. Fellow American Gynaecological 
Society, ete. William Wood & Company, Baltimore, 1933. 
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Dr. M’Kinlay reviews the conditions affecting puerperal mortality and assesses 
the various factors, social and medical, which may influence the mortality rate. A 
tabulated study shows the inefficiency of comparative statistics even in such a small 
area as the British Isles. The influence of operative procedures, forceps, cesarean 
and abortion on the mortality rate is clearly shown. 

The chapter by Dr. M’Intyre on maternal morbidity and subsequent disablement 
reveals that only the surface has been scratched so far in a consideration of this 
problem, fully as important as mortality. When we can answer the question pro- 
posed, ‘‘ What has it cost the mother in health to produce the family she has when 
that family is complete?’’ we will be able to assess our results in obstetric practice. 
Pyrexia in the puerperium is no real measure of maternal morbidity. 

Part two, ‘‘Prevention,’’ deals with antenatal care as we are beginning to realize 
it and with intranatal care, or management of labor, which is undoubtedly the crux 
of the whole problem of mortality so far as the three largest causes of death in 
maternity are concerned. 

art three, ‘‘Services,’’ deals at length in various ways with the home and hos- 
pital practice of obstetrics, in which certain advantages of home or domiciliary 
obstetrics are stressed. The author’s rather revolutionary ideas on construction of 
maternity hospitals and hospital staff problems are fully presented. 

The midwife situation in England is discussed. Her training, supervision and im- 
portance in English obstetrics is perhaps underestimated in this country. The 
chapter on obstetric education of the physician forms no less a demand for the ideal 
curriculum than our own teachers have long demanded. 

Under organization of a national maternity service the author touches upon 
another subject with which we are little familiar, although with our rapid socio- 
political changes the health insurance idea may be in practice before we realize it. 

The appendices deal with research problems, the needs of the general practitioner 
and graduate education, district nursing and health insurance. This is a notable 
contribution. It deals voluminously, statistically and critically with all aspects of 
the problem and should be read by anyone concerned with any phase of maternal 
welfare. 

—Philip F. Williams 


In this small volume Cleisz presents a concise survey of prevailing views con- 
cerning etiology, diagnosis, and Treatment of Pyelonephritis During Pregnancy.1° 
In regard to conservative therapy it is interesting to note that he seemingly thinks 
well of ‘‘shock therapy’’ by means of injections of colloid metals, peptone, milk, 
blood, or aseptic pus. He also discusses serotherapy and bacteriophagy. His at- 
titude is conservative in regard to the necessity of interrupting pregnancy. 


—Hugo Ehrenfest 


Schlossmann’s monograph, Stoffaustausch Zwischen Mutter und Frucht,. 
contains a number of studies performed on dogs and goats, as well as a fair review 
of the literature concerning the mechanism by which normal and abnormal con- 
stituents reach and leave the fetus by means of the placenta. He denies any vital 
function ascribable to the chorion epithelium and bases all exchange upon purely 
physical phenomena. 

—R. T. Frank 

La Pyélonéphrite Gravidique et son Traitment. Par Louis Cleisz, Paris. Gaston 
Doin & Cie, editeurs, Paris, 1933. 

1S8toffaustausch Zwischen Mutter und Frucht Durch die Placenta. 3y Von H. 


Schlossmann, Duesseldorf. Mit 8 Abbildungen. Verlag von J. F. Bergmann, Muenchen, 
1933. 


Books Received 


DIE HISTOPATHOLOGIE DER UTERUSMUCOSA. Von Dr. H. T. Deelman, 
Reichsuniversitaet Groningen. -Mit 248 Abbildungen. Verlag von Georg Thieme, 
Leipzig, 1933. 


HANDBUCH DER SPEZIELLEN PATHOLOGISCHEN ANATOMIE UND 
HISTOLOGIE. Herausgegeben von O. Lubarsch und F. Henke. Siebenter Band: 
Weibliche Geschlechtsorgane. Zweiter Teil: Krankheiten der Brustdruese und der 
Gebaermutterbaender. Verlag von Julius Springer, Berlin, 1933. 


ACTINOTHERAPY TECHNIQUE. With foreword by Sir Henry Gauvain. 
Sollux Publishing Co. 


KLINIK DER WEIBLICHEN GESCHLECH'TSHORMONE. Von Dr. Walter 
Stemmer in Stuttgart. Verlag von Ferdinand Enke, Stuttgart, 1933. 


GEBURTSHIFLICHE ROENTGENDIAGNOSTIK. Von Dr. Guenter K. F. 
Schultze in Berlin. Verlag von Ferdinand Enke, Stuttgart, 1933. 


THE MEDICAL SECRETARY. By Minnie Genevieve Morse. The Maemillan 
Company, New York, 1933. 


CLINICAL STUDY AND TREATMENT OF SICK CHILDREN. By John 
Thomson, M.D., ete. Fifth edition, rewritten and enlarged by Leonard Findlay, 
Princess Elizabeth of York Hospital for Children, London, ete. With 344 illustra- 
tions. Oliver and Boyd, Edinburgh, 1933. 


LEHRBUCH DER OPERATIVEN GE BURTSHILFE. Von Professor Dr. 
Georg Winter, Universitiits Frauenklinik in Koenigsberg, und Professor Dr. Josef 
Halban, Krankenhaus Wieden in Wien. Zweite, weitgehend umgearbeitete Auflage. 
Mit 282 zum Teil farbigen Abbildungen im Text, 4 farbigen und 8 schwarzen Tafeln. 
Verlag von Urban und Sehwarzenberg, Berlin und Wien, 1934. 

THE BASIS OF PASSIONAL PSYCHOLOGY. By Jacobus X ***. French 
Army Surgeon. Privately reissued by American Anthropological Society. New 
York, 

DIE GEBURTSHILFLICHEN OPERATIONEN. Von Professor Dr. Hein- 
rich Martius, Universitiits Frauenklinik in Goettingen. Mit 276, zum Teil farbigen 
Abbildungen. Verlag von Georg Thieme in Leipzig, 1934. 

RECENT ADVANCES IN ENDOCRINOLOGY. By A. T. Cameron, Professor 
of Biochemistry, Faculty of Medicine, University of Manitoba, ete. P. Blakiston’s 
Son & Co., Philadelphia, 1934, 

DIE GEBURTSVERLETZUNGEN DES KINDES. Von Professor Dr. Hans 
Naujoks, Universitiits Frauenklinik in Marburg. Mit 49 Abbildungen. Verlag 
von Ferdinand Enke, Stuttgart, 1934. 


DIE ARMLAEHMUNGEN BEI NEUGEBORENEN. Von Professor Dr. Erwin 
Kehrer, Universitits Frauenklinik in Marburg. Mit 20 Abbildungen. Verlag von 
Ferdinand Enke, Stuttgart, 1934. 
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March, pp. 317-472: April, pp. 473-632; 


j 
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Calcium, Cont'd 


in treatment of dysmenorrhea, (Boyn- 
ton and Hartley), 253 
serum, and phosphorus during preg- 
nancy, variations in, (Mull and 
3i1l), 510; (Mull, Bill, and Kin- 
ney), 679 
Cancer of body of the uterus complicat- 


ing pregnancy, (Wallingford), 
224 
of cervix, pelvic irradiation for, com- 
plications resulting from, 
(Findley), 358 

Carcinoma, early, and leucoplakia cervicis 
uteri, (Hofbauer), 633 

of cervix, radium for, pyometra follow- 

ing application of, (Hirsch), 750 

insertion of, a method for biopsy and 


for facilitating, (Strauss), 451 

uteri with complete procidentia, 
(Boukalik), 620 

of corpus uteri, radiation therapy in, 


(Healy), 1 
primary, of female urethra treated with 

radium, three cases of, (Pom- 
eroy), 606 

Cardiac disease in pregnancy, (Stander), 
528 

Cephalometry, x-ray, (Hanson), 691 

Cerebral disease in newborn, constitution- 
al origin of, (Shannon), 830 


Cervical amputation, dystocia following, 
(Hesseltine), 621 
stump, pyometra of, in a case of ar- 
thritis, (Barrows), 774 
Cervix, cancer of, pelvic irradiation for, 
complications resulting from, 
(Findley), 358 


carcinoma of, radium for, pyometra fol- 
lowing application of, (Hirsch), 


750 
insertion of, a method for biopsy 
and for facilitating, (Strauss), 
$51 
consistency of, labor pains and, (Cal- 
kins), 349 
digital dilatation of, indications for, 
(Albrecht), 787 (Abst.) 
double, a case of, (Biskind), 293 
inspection and_ transillumination of, 
cold light for, (Berkow), 117 
rupture of, of uterus during labor, 
(Weleshewa, Kotelnikoff, and 
Chanina), 788 (Abst.) 
uteri, carcinoma of, with complete 
procidentia, (Boukalik), 620 
neoplasia of, histopathology of ep- 
ithelial hyperplasia and, 


(Schmitz, 
luso), 33 
operations on, analytical study of the 
results of, with special refer- 
ence to. strictures, (Bullard), 
668 
tuberculosis of, (Watson), 736 
Cesarean scar, rupture of uterus through, 
after two normal deliveries fol- 
lowing a classical cesarean sec- 
tion, (Yates and Rezanka), 914 
abdominal, observations on 101 


McJunkin, and Maca- 
6 


section, 


eases of placenta previa deliv- 
ered by, (Siegel), 889 
Chicago Gynecological Society, transac- 
tions of, 127, 926 
Childbirth in the days of Queen Eliza- 
beth, (Larkey), 303 
Chorionepithelioma of fallopian tube, 
(Bunnag and Bachman), 276 
treated with radium followed by hys- 
terectomy, (Beach), 782 
Circulation, placental, anatomy and his- 
tology of. (Kearns). 870 


Congenital heart disease in which the di- 
agnosis was made before birth, 
two cases of, (Dippel), 120 
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Contraception—a neglected field for pre- 
ventive medicine, (Toland), 52 
Cord clamp, an umbilical, (Kane), 623 
Corpus luteum hormone on duration of 
pregnancy and the question of 
start of labor, influence of, 
(Mandelstamm and Tschaikow- 
sky), 467 (Abst.) 
rupture of, or follicle cyst, mild symp- 
toms from, (Pratt), 816 
uteri, carcinoma of, radiation therapy 
in, (Healy), 1 
Cyst, ovarian, preeclamptic toxemia com- 
plicating the same pregnancy, 
(Stacy), 299 


Cystic schwannoma of the sacral plexus, 
(Frank), 593 
D 


Defeminizing tumor, (Phelan), 748 
Deliveries following a classical cesarean 
section, rupture of uterus 
through a cesarean scar after 
two normal, (Yates and Rez- 
anka), 914 
Delivery, full term, thoracopagus monster 
delivered alive at, an anatom- 
ical and clinical study of, 
(Shaw, Brumbaugh, and 
Novey), 655 
the birth canal, fetal mortal- 
ity in contracted pelvis with 
prolonged labor and, (Peckham 
and Kuder), 537 


through 


Diapedesis and _ rhexis, pelvic edema, 
(Goodall), 646 

Digital dilatation of cervix, indications 
or, (Albrecht), 787 (Abst.) 


Dilaudid-scopolamine in obstetrics, use of, 


(Ruch), 717 
Diothane in the control of afterpain in 
hemorrhoidectomy, the use of, 


(Hertzler), 
Déderlein bacillus; 
studies, 

705 
Dysmenorrhea and posture, 
calcium in treatment of, 


301 
cultural and serologic 
(Brown and Redowitz), 


(Miller), 684 
(Boynton and 


Hartley), 253 
Dystocia following cervical amputation, 
(Hesseltine), 621 
E 
Eclampsia, incidence, treatment, and 
mortality of, (Binder), 59 
Edema, pelvic, diapedesis and _ rhexis, 


(Goodall), 646 

Endocarditis in pregnancy, subacute bac- 
terial, (Terwilliger), 248 

subacute bacterial, complicating preg- 

nancy and puerperium, (Brad- 
ford), 296 

Endocrinology, application of, to gyne- 
cologic »roblems, (Novak), 473 

Endometrial and myometrial transplants 
into the anterior chamber of the 
eye, (Neuman), 471 (Abst.) 

Endometriosis, treatment of, genesis, clin- 
ical aspects and, (Seitz), 790 
(Abst. ) 

Endometrium, biopsy specimens of, (Hoff- 
mann), 616 

structure of, polycystic ovaries in the 

newborn and early infancy and 
their relation to, (Spivack), 157 

Epithelial hyperplasia, histopathology of, 
and neoplasia of cervix uteri, 
(Schmitz, McJunkin, and Maca- 


luso), 336 
Eugenic sterilization, (Emge), 922 
Extremities, puerperal gangrene of, 


(Cutchin), 785 
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942 SUBJECT 


F 


Fallopian tube, chorionepithelioma — of, 


(Bunnag and Bachman), 276 
tuberculosis of, (Jameson), 173 
Female urethra, stricture of, some ob 


servations on, (Wynne), 373 
vesical symptoms in, (Waters), 281 
Fertility in the male, (Belding), 25 
Fetal head was floating at onset of labor, 
labor in primiparas with normal 
pelves in whom the, (Pankow), 
167 (Abst.) 
mortality in contracted pelvis with pro 
longed labor and delivery 


through the birth canal, (Peck- 


ham and Kuder), 537 
Fibroma, ovarian, sarcoma arising in an, 
(Johnson and Wills), 918 
Fistula, traumatic uterointestinal, (Hol- 
den), 770 
Follicle cyst, rupture of, or corpus lu 
teum, mild symptoms from, 
(Pratt), 816 
Forceps, failed, (Stacey), 629 (Abst.) 


Friedman modification of Aschheim-Zon- 
dek test, a new method of read 
ing, (Davis, Konikov, and 
Walker), 27 

pregnancy test, (Spielman), 448 

test in normal and abnormal preg- 
nancy, a comparison of Asch 
heim-Zondek, (Mack and Ag- 


new), 282 
Krontum presentations in the maternity 
hospital of Rividavia and in the 
maternity institute, (Nd6lting), 


626 (Abst.) 
G 
Gangrene, puerperal, of extremities, 
(Cutchin), 785 


Gas bacillus infection, intrapartum, 
(Marchetti), 613 
of uterus, (Collins and Wills), 759 
Genital organs, histopathology of, of wom- 
en dying of extragenital tuber- 
culosis, (Petrowa), 915 (Abst.) 
Gestation, intrauterine, a case of com- 
pound, (Forster), 260 


Glycogen production in 
(Simon), 284 
Gonorrheal infection 
associated 


the isthmus uteri, 
during 
with 


pregnancy 
trichomonas 


vaginalis infestation, (Bern- 
stine), 746 
Graafian follicles in rabbits, some ob- 


servations 
(Smith), 
and histamine, a_ possible 
derivation of, in the autolysis 
of acute placental infarcts and 
their probable relation to 
eclamptic toxemia, (Barthol- 
omew and Parker), 67 
Gynackologie, Handbuch der, (Veit), 
(Book review ) 
Lehrbuch der, (Stoeckel), 930 
view) 
Gynecologic problems, application of en 
docrinology to, (Novak), 473 
Gynecologie Operatoire, (Hartmann), 932 
(Book review) 
Gynecology, amenorrhea and oligomenor- 


on the 


728 


rupture of, 


Guanidine 


931 


(Book re- 


rhea associated with low basal 
metabolic rates, (Mussey and 
Haines), 404 


and obstetrics, (Davis), 929; 
930 (Book reviews) 


Bell-Beuttner operation, modification in 


(Curtis). 


technic of, (Falls), 89 
Brenner tumor of the ovary, (Wolf: 
and Kaminester), 600 


| 


INDEX 
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cancer of body of uterus complicating 
pregnancy, (Wallingford), 224 
of cervix, pelvic irradiation for, com- 


plications resulting from, (Find- 


ley), 358 
carcinoma, early, and leucoplakia cer- 
vicis uteri, (Hofbauer), 633 
of cervix, radium for, pyometra fol- 


lowing application of, (Hirsch), 


750 
uteri with complete  procidentia, 
(Boukalik), 620 


of corpus uteri, 


radiation therapy in, 
(Healy), 1 


primary, of female urethra, treated 
with radium, three cases _ of, 
(Pomeroy), 606 


cervix uteri, operations on, analytical 
study of the results of, with spe- 
cial reference to strictures, 
(Bullard), 668 
tuberculosis of, (Watson), 
chorionepithelioma = of 
(Bunnag and Bachman), 276 
ionization for treatment 
corrhea in virgins, 


736 
fallopian 


copper 


cystic schwannoma of the sacral plex- 
us, (Frank), 593 
defeminizing tumor, (Phelan), 748 


dysmenorrhea and_ posture, (Miller), 
684 

calcium in treatment of, (Boynton 
and Hartley), 253 


dystocia following cervical 
(Hesseltine), 621 
endocarditis in pregnancy, subacute 
bacterial, (Terwilliger), 248 
subacute bacterial, complicating preg- 
nancy and the puerperium, 
(Bradford), 296 


amputation, 


endometriosis, treatment of, genesis, 
clinical aspects and, (Seitz), 


790 (Abst.) 

fibroma, ovarian, sarcoma arising in an, 

(Johnson and Wills), 918 

traumatic. uterointestinal, 

(Holden), 770 

gonorrheal infection during pregnancy 
associated with trichomonas 
vaginalis infestation, (Bern- 
stine), 746 

Gynecologie Operatoire, 
982 (Book review) 

Handbuch der Gynaekologie, (Veit), 931 
(Book review) 

hemoperitoneum resulting from hepatic 


fistula, 


(Hartmann), 


birth traumatism, (Rogers), 
841 
hemorrhage in later months of preg- 
nancy, (Hendry), 408 
implantation of round ligaments, pock- 
et, (Doughtie), 778 
interposition operation for procidentia 


uteri with a report of 501 cases, 
(Rongy, Tamis, and Gordon), 
128 
Lehrbuch der Gynaekologie, (Stoeckel), 
930 (Book review) 
leucoplakia cervicis uteri and 
carcinoma, (Hofbauer), 
leucorrhea in virgins, copper ionization 
for treatment of, (Tovey), 916 
menstrual disturbances in pulmonarv 
tuberculosis, significance of, 
(Hesseltine and Speak). 32 
Metastasen und Rezidive im Knochen 
beim Genitalecarcinom der Frau, 


early 
635 


(Philipp and  Schiifer), 932 
(Book review) 

neoplasia of the cervix uteri, histo- 
pathology of epithelial hyper- 


plasia and, (Schmitz, McJunkin, 
and Macaluso), 336 


obstetrics and gynaecology, (Kerr, et 
al.), 931 (Book review) 


-— 


SUBJ EC’ 


Gy necology, Cont’d 
ovarian cyst and prceclamptic toxemia 
complicating the same _ preg- 
nancy, (Stacy), 299 
tumors, bilateral, of the Brenner type, 
report of a case of, (Maury and 
Schmeisser), 290 
Plaut-Vincent’s infection 
(Muntz), 777 
polycystic ovaries in newborn and early 
infancy, (Spivack), 157 
prolapsus uteri near term, (Serbin), 
910 
puerperal gangrene of 
(Cutchin), 785 
sepsis, importance of proper nomen- 
clature in, (Lash and DeCosta), 
793 
pyelitis in pregnancy, (Stander), 753 
pyometra complicating pregnancy, 
(Gemmill), 453 
following application 
carcinoma of 
750 
of cervical stump in a 
tis, (Barrows), 
rhabdomyoma of hymen with report of 
a case in a child, (ldwards and 
Richardson), 896 
of uterus through a cesarean 
sear after two normal deliveries 
following a classical cesarean 
section, (Yates and Rezanka), 
914 
sarcoma arising in an ovarian fibroma, 
(Johnson and Wills), 918 
sterilization by transplanting the uter- 
ine end of tubes, (Slemons), 
775 
eugenic, 


of vagina, 


extremities, 


of radium for 
cervix, (Hirsch), 


case of arthri- 


rupture 


922 


(Emge), 


trichomonas vaginalis, pathogenic 
agent, (Riff), 156 (Abst.) 


treatment for, 
infection 
(Abst. ) 

vaginitis in pregnancy, 


simple and effective, 
with, (Goodall), 156 


(Bland, Wen- 


rich, and Goldstein), 171 
(Abst. ) 

tuberculosis of uterus, (Gruenstein), 
790 (Abst.) 


and fallopian tubes, (Jameson), 173 
tumor of ovary, Krukenberg, (Masson), 
325; (Armstrong and Wolfe), 

906 
vaginal hernia, posterior, 


H 


(Black), 837 


Handbuch der Gynaekologie, (Veit), 931 
(Book review) 

Heart disease, congenital, in which the 
diagnosis was made before 
birth, two cases of, (Dippel), 
120 


rheumatic, pregnancy and, (Scott and 

Henderson), 342 
Hemoperitoneum resulting from hepatic 
birth traumatism, (Rogers), 841 


Hemorrhage in later months of preg- 
nancy, (Hendry), 408 
intracranial, in the newborn child, 


pathology of, (von Haam), 184 
of third stage of labor, aorta in, re- 
sults of manual compression of, 
(Clason), 627 (Abst.) 
hyperemesis gravidarum. with, 
two fatal cases of, (Tillman), 
240 
Hemorrhoidectomy, diothane in 
of afterpain in, the 
(Hertzler), 301 

Hernia, vaginal, posterior, (Black), 837 

Histamine and guanidine, a _ possible 
derivation of, in the autolysis 
of acute placental infarcts and 
their probable relation to 
eclamptic toxemia, (Bartholo- 
mew and Parker), 67 


retinal, 


control 
use of, 


Jaundice, 
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Hormone, corpus luteum, influence of, on 
duration of pregnancy, (Man- 
delstamm and Tschaikowsky), 
467 (Abst.) 


Hymen, rhabdomyoma of, with report of 


a case in a child, (Edwards and 


Richardson), 896 
Hyperemesis gravidarum with retinal 
hemorrhages, two fatal cases 


of, (Tillman), 240 
Hyperplasia, epithelial, histopathology of, 
and neoplasia of cervix uteri, 
(Schmitz, McJunkin, and Maca- 
luso), 336 
Hypertension six weeks 
apparently 
(Stout), 730 
Hyoscine amnesia in labor, 
(Abst. ) 
Hypoglycemia, starvation, in late preg- 
nancy, (Plass and Woods), 395 
Hypophyseal preparations, five cases of 
uterine rupture following incor- 


postpartum in 
normal patients, 


(Claye), 468 


rect use of, (v. Probstner), 627 
(Abst. ) 

Hysterectomy, chorionepithelioma treated 
with radium followed by, 
(Beach), 782 

I 
lliac artery, internal, aneurysm of, com- 


plicating pregnancy, 
and Soule), 766 

Implantation of round ligaments, pocket, 
(Doughtie), 778 


(Brown 


Induction of labor by rupture of mem- 
branes, (Wilson), 265 
at term, routine, (Stern), 701 
Infant development, maternal nitrogen 


and mineral needs during em- 
bryonic and, an evaluation of, 
(Macey and Hunscher), 878 


Infants, normal newborn, blood chemistry 
studies of, (Holman and Ma- 
thieu), 95 

Insufflation, intratracheal, atelectasis of 
newborn with recovery follow- 
ing, (Bristoll), 452 

Interposition operation for  procidentia 
uteri with a report of 501 cases, 


(Rongy, Tamis, and Gordon), 
428 

Intracranial hemorrhage in the newborn 
child, pathology of, (von 
Haam), 184 

Intrapartum gas bacillus infection, 
(Marchetti), 613 

rupture of umbilical cord, (Sackett), 
780 

Intratracheal insufflation, atelectasis of 
newborn with recovery follow- 


ing, (Bristoll), 452 
Intrauterine gestation, a case of com- 
pound, (Forster), 260 
perforations of jejunum, meconium per- 


itonitis following spontaneous, 
(Markowitz and Loar), 733 
Inversion of uterus, puerperal, treatment 
of recent, (Barrows), 105 
Isthmus uteri, glycogen production in, 
(Simon), 284 
Item, American Board of Obstetrics and 
Gynecology, 316, 472, 632, 792 
certification of specialists in medicine, 


79 


J 


effect of, on the vaginal smear 
picture and pregnancy of the 


rat, (Greaves and Schmidt), 
570 

Jejunum, spontaneous intrauterine per- 
forations of, meconium perito- 


nitis following, 


Loar), 733 


(Markowitz and 
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K 


Krukenberg tumor of ovary, (Masson), 
825; (Armstrong and Wolfe), 
906 


L, 


after a_ salt-free 
466 (Abst.) 
analgesia in, nembutal and 
mine, (Averett), 109 
anesthesia, parasacral, in obstetrics, 
(Tucker and Benaron), 850 
artificial start of, 787 (Abst.) 
cause of onset of, (Barjaktarovic), 467 
(Abst.) ; (Witherspoon), 559 
complications of, 625 (Abst.) 
contracted pelvis with prolonged, fetal 
mortality in, and delivery 
through the birth canal, (Peck- 
ham and Kuder), 537 
hemorrhage of third stage of, results of 
manual compression of the 
aorta in, (Clason), 627 (Abst.) 
hyoscine amnesia in, (Claye), 168 
(Abst. ) 
in primiparas with normal pelvis’ in 
whom the fetal head was float- 
ing at the onset of labor, (Pan- 
kow), 467 (Abst.) 
induction of, by means of quinine and 
pituitary extract, (Fournier), 
788 (Abst.) 
by puncture of membranes, (FitzGib- 
bon), 789 (Abst.) 
by rupture of membranes, 
265 
routine, at term, (Stern), 701 
use of castor oil, quinine and pitu- 
itary extract in, further’ ob- 
servations on, (Mathieu and 
Sichel), 788 
length of, (Calkins), 349 
observations on directed, (Voron and 
Pigeaud), 787 (Abst.) 
pains and consistency of 
(Calkins), 349 
perineal damage at, extensive, (Little), 


Labor diet, (Israel), 


scopola- 


(Wilson), 


cervix, 


posterior position of occiput in, (Bjorn- 
son), 626 (Abst.) 

premature, a clinical statistical study) 
of, (L6fquist), 787 (Abst.) 

rupture of membranes early in, delib- 


erate, (King), 576 
of uterus during, (Sachs), 628 
(Abst. ) 


after injection of pituitary extract, 
(Grimault), 628 (Abst.) 
rupturing membranes, a simple device 
for, (Little), 273 
to induce, (Jackson), 329 

thymus extract in, (DerBrucke), 287 

traumatic separation of symphysis pu- 

bis during spontaneous labor, 

(Reis, Baer, Arens, and Stew- 

art), 630 (Abst.) 

during, and early puerperium, 

bacteriologic findings in, (Doug- 

las and Rhees), 203 

Lactation and pregnancy, effect of 

changes in the amount of pro- 

tein upon, (Macomber), 483 

deficiency in, and pregnancy, 

(Mendenhall and Drake), 800 

Lehrbuch der Gynaekologie, (Stoeckel), 
930 (Book review) 

Lesions of placentas, fifteen hundred, con- 
sidered from a clinical point 
of view, (Traut and Kuder), 
552 

eucoplakia cervicis uteri and early car- 
cinoma, (Hofbauer), 633 

Leucorrhea in virgins, copper ionization 
for the treatment of, (Tovey), 
916 


uterus 


calcium 


SUBJECT 


INDEX 


Ligamentous relaxation, experimental, in 
the guinea pig pelvis, (Pom- 
merenke), 708 

Ligaments, round, pocket implantation 
of, (Doughtie), 778 

uterosalpingography, accidental 

injection of uteroovarian venous 

system during, (Coventry), 912 

protection in abdominal surgery, 

chemical mechanism of, (Heya), 
366 


Lipiodol 


Liver 


M 


Male, fertility in, (Belding), 25 
Mammary gland, anatomic study of, 
twenty-four hours postpartum, 
(Koeneke), 584 
Maternal mortality and morbidity, (Kerr), 
932 (Book review) 
in 34,900 deliveries together with an 
analysis of 92 deaths, (Sca- 
dron), 128 
study for Cleveland, Ohio, (Bolt), 309 
nitrogen and mineral needs during em- 
bryonic and infant development, 
an evaluation of, (Macy and 
Hunscher), 878 
welfare, department of, 128, 309, 457 
Maternity hospital of Rividavia, frontum 
presentations in, and in ma- 
ternity institutes, (No6lting), 
626 (Abst.) 
peritonitis following 
neous intrauterine 
of jejunum, 
Loar), 733 
certification of 
791 (item) 
preventive—contraception—a 
field for, (Toland), 52 
Membranes, puncture of, induction of 
labor by, (FitzGibbon), 789 
(Abst. ) 
rupture of, early in 
(King), 576 
induction of labor by, (Wilson), 265 
rupturing, simple device for, (Little), 


Meconium sponta- 


perforations 
(Markowitz and 


Medicine, specialists in, 


neglected 


labor, deliberate, 


mie 
to induce labor, (Jackson), 329 
Menstrual cycle, human, length of, (Fluh- 
mann), 73 
in monkey, some attempts to influence, 
(Hartman), 564 
disturbances in pulmonary tuberculosis, 
significance of, (Hesseltine and 
Spear), 32 
rates, low basal, amenorrhea 
and oligomenorrhea associated 

with, (Mussey and Haines), 404 

Metastasen und Rezidive in Knochen beim 

Genitalearcinom der Frau, 

(Philipp and  Schifer), 932 

(Book review) 

(Castellani), pathogenicity of, 

vaginitis and oral thrush, (Hes- 

seltine, Borts, and Plass), 112 

Monster, thoracopagus, delivered alive at 
full term, an anatomical and 
clinical study of, (Shaw, Brum- 
baugh, and Novey), 655 

Morbidity, maternal mortality and, 
(Kerr), 932 (Book review) 

Morphine, action of, on rabbit uterus in 
situ and the suprarenal capsule, 
relation between, (Morimoto), 
469 (Abst.) 

Mortality, fetal, in contracted pelvis with 
prolonged labor and_ delivery 
through the birth canal, (Peck- 
ham and Kuder), 537 

maternal, and morbidity, (Kerr), 932 
(Book review) 
in 34,900 deliveries together with an 


Metabolic 


Monilia 


analysis of 92 deaths, (Sca- 
dron), 128 
study for Cleveland, Ohio, (Bolt), 


309 
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SUBJECT 


Mortality, Cont’d 
of eclampsia, incidence, treatment and, 
(Binder), 59 
puerperal, another study of, 124 (Edi- 
torial comment) 
uterine, human, a_ study 
(Adair and Davis), 383 
Myometrial transplants into the anterior 
chamber of the eye, (Neuman), 
471 (Abst.) 


Motility, of, 


N 


Necrosis, placental, 

symmetrical, of 
(Strumpf), 
analgesia 
09 


(Clements), 
the renal 
603 
in labor, 


84 
cortex, 

Nembutal (Averett), 

Neoplasia of cervix uteri, histopathology 
of epithelial hyperplasia and, 
(Schmitz, McJunkin, and Maca- 
luso), 336 

Neoplasms, malignant, of 
(Jacobs), 257 

Neoskiodan in amniography, (Cornell and 
Case), 894 

New York Obstetrical Society, transactions 


ovary, 


of, 786 

Newborn, atelectasis of, with recovery 
following intratracheal  insuf- 
flation, (Bristoll), 452 


cerebral disease in, constitutional origin 
of, (Shannon), 830 

child, intracranial hemorrhage in, 

pathology of, (von Haam), 184 

fluid in trachea of, movement of, influ- 
ence of posture upon, (Murphy), 


infants, normal, blood chemistry studies 
of, (Holman and Mathieu), 95 
polycystic ovaries in, and early infancy 
and their relation to structure 
of endometrium, (Spivack), 157 
smallpox vaccination of, (Isaac), 580 
Nitrogen and mineral needs, maternal, 
during embryonic and infant de- 
velopment, an_ evaluation of, 
(Macy and Hunscher), 878 


Oo 


Obstetric operations, lumbar anesthesia in, 
(Kulka), 470 (Abst.) 
Obstetrical anesthesia and analgesia in 

general practice, (McMahon), 
468 (Abst.) 

Society of Philadelphia, transactions of, 
127, 786 


Obstetrics, amniography, neoskiodan in, 
(Cornell and Case), 894 
and Gynaecology, (Kerr, et al.), 931 


(Book review) 
and gynecology, (Davis), 929; (Curtis), 
930 (Book reviews) 
anencephalus, roentgenographic diag- 
nosis of, with a report of five 


cases, (Weinberg), 901 

birth weights, racial, geographic, an- 
nual, and seasonal variations in, 
(Bivings), 725 

breech presentations, primary, (Can- 
nell and Dodek), 517 

cardiac disease in pregnancy, (Stan- 


der), 538 

cesarean section, abdominal, observa- 
tions on 101 cases of placenta 
previa delivered by, (Siegel), 

childbirth in the days of Queen Eliza- 
beth, (Larkey), 303 

deliveries in Detroit, pathology of the 
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